An Exploration of Zero Waste Policies and Recommendations for Missoula by Lundquist, Sarah Blyth
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
2020 
An Exploration of Zero Waste Policies and Recommendations for 
Missoula 
Sarah Blyth Lundquist 
The University Of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
 Part of the Environmental Health and Protection Commons, Environmental Law Commons, Food and 
Drug Law Commons, and the Sustainability Commons 
Let us know how access to this document benefits you. 
Recommended Citation 
Lundquist, Sarah Blyth, "An Exploration of Zero Waste Policies and Recommendations for Missoula" 
(2020). Graduate Student Theses, Dissertations, & Professional Papers. 11584. 
https://scholarworks.umt.edu/etd/11584 
This Professional Paper is brought to you for free and open access by the Graduate School at ScholarWorks at 
University of Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional 
Papers by an authorized administrator of ScholarWorks at University of Montana. For more information, please 
contact scholarworks@mso.umt.edu. 
 
 
 
 
 
AN EXPLORATION OF ZERO WASTE POLICIES AND RECOMMENDATIONS FOR 
MISSOULA 
By 
SARAH BLYTH LUNDQUIST 
Bachelor of Arts, Western Oregon University, Monmouth, Oregon, 2017 
 
Professional Paper 
presented in partial fulfillment of the requirements 
for the degree of 
 
Master of Science 
in Environmental Studies 
 
The University of Montana 
Missoula, MT 
 
May 2020 
 
Approved by: 
 
Scott Whittenburg, Dean of The Graduate School 
Graduate School 
 
Dr. Neva Hassanein, Chair 
Environmental Studies 
 
Marilyn Marler, MS 
Biological Sciences 
 
Dr. Robin Saha 
Environmental Studies 
 
 
 
ii 
 
Lundquist, Sarah, M.S., May 2020                Environmental Studies 
 
An exploration of Zero Waste policies and recommendations for Missoula 
 
Chairperson: Dr. Neva Hassanein 
 
  “Zero Waste” is a concept and community goal that has arisen to challenge the current 
consumerist economic system and offer solutions for a number of environmental issues. In 
adopting this goal, individuals and communities pledge to reduce and divert at least 90% of their 
waste in a certain number of years. These goals can be reached by employing policies, programs, 
and other intervention tactics which establish Zero Waste infrastructure, ensure equitable and 
widespread access to Zero Waste services, and provide educational outreach and resources to the 
community. Missoula adopted a Zero Waste goal in 2016 and created a Zero Waste Plan in 2018, 
aligning our community with these efforts and outlining a path to achieve these goals. 
Community leaders in Missoula identified one particular Action in the Zero Waste Plan – Action 
D3.1: Adopt a Universal Zero Waste Ordinance – as a priority; thus setting the stage for the 
present project. 
  This professional paper explores Zero Waste policies that have been successfully implemented 
in communities across the United States, in order to advise Missoula’s Zero Waste policy 
development and implementation. I present a broad policy scan which describes and provides 
implementation examples of Zero Waste policy opportunities similar to the Universal Zero 
Waste Ordinance described in Missoula’s Zero Waste Plan. I then summarize interviews 
completed with seven solid waste officials from communities that have adopted successful food 
waste diversion policies. Interviewees shared many valuable insights about the Zero Waste 
policy process, costs, funding, challenges, and successes, which can be utilized to inform 
Missoula’s efforts. Drawing upon the background research; interests and priorities of Missoula’s 
community leaders; policy scan; food waste analysis; interview insights; and investigation of 
Montana solid waste laws presented in this paper, I generated a list of ten Zero Waste policy 
recommendations for the City of Missoula. I offer this paper to Missoula City and County 
officials, as well as the wider community, for the purposes of implementing Missoula’s ZERO 
by FIFTY Plan, and moving the community toward Zero Waste.  
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FOREWARD: Researcher Positionality 
 
I designed this project to inform thoughtful and decisive administrative action, thus 
building momentum for cultivating a Zero Waste community in Missoula. In addition to serving 
the community in this way, this project serves my own personal interests, as well. I first 
discovered the concept of Zero Waste several years ago, as a member of my undergraduate 
institution’s recycling team. Intrigued by stories of individuals fitting years’ worth of trash into a 
single 16-oz jar1, and armed with knowledge about the environmental and social impacts of 
landfills and the recycling industry, I dedicated the second half of my undergraduate career to 
learning about and becoming personally involved in the Zero Waste effort. Since then, I have 
done my best to eliminate trash from my own life, in addition to educating others on how to 
reduce waste. 
 After college, I spent a year in AmeriCorps serving at a Solid Waste District in Vermont. 
At the time, the State of Vermont was in the midst of implementing their Universal Recycling 
Law, which bans certain materials, recyclables, and food and organics from landfill disposal 
(Vermont Department of Environmental Conservation, 2019). My role with the Solid Waste 
District was to educate the community about this law, and to provide resources and information 
to businesses and residents in order to assist with compliance. I also administered general 
outreach about waste reduction, composting, and how to recycle properly. This inspired me to 
return to school in pursuit of an Environmental Studies Master’s Degree, and focus my studies 
on waste management and Zero Waste. 
 
1 The internet is teeming with stories of people who have “gone Zero Waste,” essentially eliminating 
personally-generated trash in their lives. Zero Waste bloggers share tips and tricks promoting a Zero 
Waste lifestyle, inspiring a grassroots Zero Waste lifestyle movement to blossom (Jennings, 2019). 
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 I completed several internships during my graduate studies, all centered on waste 
reduction. My first internship was with local nonprofit, Home ReSource, a building materials 
reuse center whose mission is to “reduce waste and build a more vibrant and sustainable local 
economy” (Home ReSource, n.d.). During this internship, I organized and facilitated stakeholder 
and community events focused on identifying solutions to various waste streams within the 
Missoula community. I also served as a Zero Waste Intern with the Big Sky Documentary Film 
Festival in Missoula, where I planned and managed the Zero Waste and diversion efforts for the 
festival. Lastly, this professional paper is a product of my internship with the City of Missoula, 
which was focused on exploring the feasibility of a Universal Zero Waste Ordinance in 
Missoula. These experiences and interests demonstrate my passion for Zero Waste efforts, in 
general, as well as my commitment to helping Missoula become a Zero Waste community. My 
prior knowledge of and background in waste management and Zero Waste efforts inform the 
present project, adding credence to my recommendations. It is my sincere hope that this expertise 
is utilized to move Missoula forward in our pursuit of Zero Waste. 
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EXECUTIVE SUMMARY 
 
 As Missoula moves forward in its path toward Zero Waste, the community is continuing 
to learn and adapt, in order to ensure a strategic and successful process. Learning from the 
experiences of other communities is a critical piece of this process, and thus the main premise of 
this professional paper. Through researching some of the issues associated with our current waste 
generation and management system; summarizing Zero Waste policies implemented throughout 
the US; interviewing officials from vanguard communities; and examining the present legal 
structure of waste management in Montana, I addressed the following goals and key points: 
 
• GOAL 1: Expose the issues with society’s current waste generation and management 
system. Waste is a multifaceted issue spanning the environmental, social, economic, and 
political realms. In our current linear, extractivist economic model, we take natural resources, 
process and manufacture them with harmful chemicals and materials, transport them around 
the globe, use them for a short period of time, and destroy them through burial or 
incineration. Throughout this inefficient and unsustainable system, ecosystems are destroyed, 
livelihoods are harmed, humans (particularly communities of color, indigenous communities, 
and low-income areas) are exposed to toxins and pollution, money and quality jobs are lost, 
and valuable materials are wasted. These upstream impacts, coupled with disposal impacts 
(including leaching and emissions from landfills and incinerators) illustrate the need for 
better, more circular and regenerative systems. 
 
• GOAL 2: Illustrate the widespread impacts of wasted food. Food makes up the highest 
percentage of municipal solid waste sent to landfill in the US. Organic materials 
decomposing in landfills emit methane, a potent greenhouse gas. In addition, growing, 
processing, transporting, and disposing of wasted food is a waste of many valuable resources 
including water, energy, inputs, money, labor, land, and nutrients. Thus, implementing 
community-wide initiatives to reduce and divert food waste sent to landfill is a necessary part 
of addressing climate change, food insecurity, clean water usage and accessibility, land use, 
and economic spending. 
 
• GOAL 3: Describe the history of Zero Waste and Missoula’s involvement in this global 
effort. Many communities throughout history have abided by Zero Waste principles. 
Colonization and industrialization greatly shifted humans’ relationships with materials, 
implementing and globalizing the linear economic model. In the modern, industrial world, 
the concept and aspirational goal of Zero Waste emerged around the 1980s-90s. This ideal 
represents a paradigm shift toward a more circular system that aligns with the earth’s natural 
cycles. Through a Zero Waste model, waste management is transformed from focusing solely 
on technical means of disposal, to an integrated system working on designing out waste, 
reducing, reusing, and fully recycling materials back into the system. In the policy and 
community planning realm, the Zero Waste goal aims to establish accessible, organized, 
robust infrastructure allowing for many categories of materials to be sorted, refurbished, 
repurposed, reused, and/or recycled properly (and locally, if possible), in addition to offering 
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resources that promote waste reduction. In the City of Missoula, a Zero Waste plan was 
adopted in 2018, outlining many Actions that will help us reach our goal of 90% waste 
reduction by 2050. Based on feedback from City-County officials, one particular Action was 
selected as the primary focus of the present project – Action D3.1: Adopt a Universal Zero 
Waste Ordinance (see Appendix A), which would expand and/or mandate diversion of 
recyclable and compostable materials throughout the City. 
 
• GOAL 4: Present examples of existing Zero Waste policies and programs in the United 
States. I used a tool from the US EPA to identify eleven policy types that accomplish similar 
goals as a Universal Zero Waste Ordinance. These types include: Landfill bans; Zero Waste 
public venues and events; universal provision of service; universal access to service; 
mandatory subscription; pay-as-you-throw; mandatory recycling and composting; recycling 
provisions; licensing and permitting requirements; taxes and financial incentives; and 
education and outreach campaigns (for descriptions of these policies, see Table 2). These 
policy types provide potential frameworks for Zero Waste policymaking in Missoula, and 
reveal many successful implementation examples. 
 
• GOAL 5: Examine the most effective types of policies targeting food waste. Prior 
research indicates that centralized composting and consumer education campaigns are two of 
the most effective intervention strategies to reduce the impacts of wasted food. Because the 
majority of food waste is generated by consumers, restaurants, and grocery stores, 
interventions should primarily target these groups. These strategies are especially pertinent 
and timely in Missoula, given the local initiatives that have taken place and interest in 
addressing this issue. 
 
• GOAL 6: Share advice from vanguard communities that have implemented successful 
food waste policies. I interviewed officials from seven communities that have successfully 
implemented Zero Waste policies targeting wasted food. Important insights from these 
interviews (summarized in Box 8) include: favorable public and department opinions about 
the policies; the emphasis on strong relationships between the municipal solid waste 
department and community stakeholders; costs and funding sources; the necessity of 
adequate staffing, educational resources, and technical assistance; the importance of 
widespread outreach; the need for regular community-wide waste audits; and the value of 
preparation, planning, and incremental implementation. This advice helped inform my final 
recommendations for the City of Missoula presented at the end of this paper. 
 
• GOAL 7: Consider the legal feasibility of Zero Waste policies in Missoula. A look into 
Montana State Law and Missoula City-County Code revealed that many types of Zero Waste 
policies do seem legally feasible in Missoula. A major need uncovered in this research is the 
lack of reliable solid waste generation and diversion data throughout the state. Montana has 
fallen below its diversion goals in recent years, despite the state’s adoption of an integrated 
waste management model, which prioritizes waste prevention and diversion over disposal. 
Full implementation of this model will require more expansive policies and programs 
facilitating waste reduction and diversion, such as a mandatory composting policy. 
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• GOAL 8: Provide recommended actions to reduce Missoula’s wasted food and increase 
diversion. Based upon the above findings, I generated the following 10 recommendations for 
the City of Missoula: 
1. Establish a Solid Waste Management Advisory Board, Task Force, or City 
Department. 
2. Engage stakeholders through a transparent and inclusive process. 
3. Identify sources and secure funding. 
4. Conduct regular city-wide waste audits. 
5. Assess and expand hauler licensing processes and requirements. 
6. Work with local legislative representatives to lobby for mandatory solid waste hauler 
and/or processor reporting. 
7. Initiate composting pilots and/or studies. 
8. Adopt Pay-As-You-Throw (PAYT), bundled, or similar waste collection pricing 
structures to incentivize waste reduction and diversion. 
9. Develop and carry out an extensive, multi-media communications strategy to educate 
the public and encourage voluntary diversion. 
10. Adopt and phase-in mandatory composting requirements. 
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CHAPTER 1: Introduction 
 
1.1 Overview 
 As the world grapples with the threat of climate change, many communities across the 
globe are developing mitigation and resilience plans to alleviate impacts and protect themselves 
as well as they are able. While the bulk of this conversation has focused on the transition to 
renewable energy and sustainable transportation, the goal of “Zero Waste” constitutes another 
major solution making its way to the forefront among community planners. Modern society 
presently operates under the presumption that solid waste is an inevitable output of economic 
production and consumption. As our “solution” to this supposedly necessary output, high-tech 
management strategies, such as sanitary landfills and incineration, remove waste from the 
public’s eye and create the illusion that waste is not a problem. On the contrary, solid waste is a 
multifaceted issue, impacting the environment, human health, and the economy, and is one of the 
major contributors to the climate crisis. 
 Global waste generation is increasing as industrialization spreads. In 2016, worldwide 
solid waste generation reached an estimated 2.01 billion metric tonnes annually, and is projected 
to rise to 3.40 billion metric tonnes per year by 2050 (Kaza et al., 2018, p. 3). Management of 
this waste accounts for approximately 5% of global greenhouse gas emissions (Kaza et al., 2018, 
p. xi); however, when accounting for emissions associated with the extraction, manufacturing, 
processing, and transportation of materials that end up as waste, this contribution grows 
substantially. According to the Institute for Local Self-Reliance (ILSR), “It turns out that we can 
reduce greenhouse gas emissions by an amount equivalent to shutting down one-fifth of the 
nation’s coal-fired power plants by making practical and achievable changes to America’s waste 
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management system” (Platt et al., 2008, p. i). In other words, improving waste management 
through increased efficiency and waste diversion, combined with implementing waste reduct ion 
strategies, has the potential to significantly decrease greenhouse gas emissions, while also 
benefiting human health, resource conservation, habitat protection, soil and water quality, local 
economies, and social and environmental justice. Recognizing these impacts, many US 
communities have begun to embrace the concept and political goal of Zero Waste since at least 
the 1990s (Connett, 2013). To address the ever-increasing solid waste stream, the impacts of 
various forms of waste management and disposal, and the life cycle effects of solid waste, many 
communities have begun enacting Zero Waste plans and policies, setting goals to drastically 
reduce their solid waste generation and disposal in a certain number of years.  
Missoula, Montana, is one such city, which passed a Zero Waste Resolution in 2016 and 
adopted a Zero Waste Plan (ZERO by FIFTY) in 2018, setting the goal of 90% waste reduction 
by 2050 (Jones et al., 2018). In order to move the community towards this goal, much remains to 
be done in establishing and strenghtening proper infrastructure; increasing access to necessary 
services and information; educating the public about these efforts; and creating requirements and 
policies for Missoulians to adhere to. City-County officials have prioritized one particular Action 
in the ZERO by FIFTY Plan to initiate the policy levers in this effort. This Action, Action D3.1: 
Adopt a community-wide Universal Zero Waste Ordinance, describes the development of a 
policy which will “expand recycling and composting to all Missoula residents, employees, and 
visitors” (Jones et al., 2018, p. 31; see Appendix A for full text of the Action). This Action 
served as the foundational centerpiece of the present project. 
 The present project involved two main research phases. In the first phase of research, I 
identified policies similar to the Universal Zero Waste Ordinance proposed in ZERO by FIFTY 
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Action D3.1 that have been implemented elsewhere in the United States. Following this initial 
policy scan, conversations with City-County officials (including Missoula’s mayor, the president 
of City Council, a County Commissioner, and the Energy Conservation and Climate Action 
Coordinator) revealed that at present, Missoula City-County officials are most interested in 
policies that target food waste specifically (rather than both food waste and recycling). In 
response to this priority, I selected policies from the first phase of research which contained 
provisions focused specifically on reducing and diverting food waste. I then conducted seven 
phone interviews with waste specialists from these communities, in order to gain insight into 
how these policies were developed, necessary implementation steps, how effective the policies 
have been, and to glean retrospective advice for communities, like Missoula, trying to develop a 
similar policy (the full interview guide is included in Appendix B). This research, coupled with 
consideration of the legal feasibility of Zero Waste policies in Montana, informs the 
recommendations directed at Missoula City-County officials provided in Chapter 8 of the present 
report. This professional paper aims to guide community members and decision makers in 
Missoula, and pave the way for establishing Zero Waste policies, regulations, and incentives that 
will keep us on track with the goals outlined in the ZERO by FIFTY Plan, as well as our greater 
climate resiliency strategies. 
 
1.2 Roadmap 
 In the present project, I present a menu of Zero Waste policy options that have been 
implemented successfully in the United States, to make the case that similar efforts should be 
applied in Missoula. Following the context set in the text above – which described the 
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connection between solid waste and climate change, and introduced Missoula’s commitment to 
Zero Waste – the subsequent chapters aim to achieve the following goals: 
Box 1. Goals of the present project. 
 
Chapter 2 addresses Goals 1, 2, and 3 by summarizing background research on the topic 
of solid waste and Zero Waste. In Chapter 3, I outline the research methods utilized in the 
present project. Chapter 4 focuses on the types of Zero Waste policies that exist in the United 
States, and provides implementation examples of those policies. Goal 5 above is completed in 
Chapter 5, where I take a deeper look into the issue of food waste and review relevant literature 
and reports determining the efficacy of various types of food waste policies and programs. 
Chapter 6 describes interviews I completed with solid waste officials from around the United 
States, presenting information about their food waste reduction efforts. In Chapter 7, I address 
Project Goals 
 
★ GOAL 1: Expose the issues with society’s current waste generation and 
management system. 
 
★ GOAL 2: Illustrate the widespread impacts of wasted food. 
 
★ GOAL 3: Describe the history of Zero Waste and Missoula’s involvement in 
this global effort. 
 
★ GOAL 4: Present examples of existing Zero Waste policies and programs in 
the United States. 
 
★ GOAL 5: Examine the most effective types of policies targeting food waste. 
 
★ GOAL 6: Share advice from vanguard communities that have implemented 
successful food waste policies. 
 
★ GOAL 7: Consider the legal feasibility of Zero Waste policies in Missoula. 
 
★ GOAL 8: Provide recommended actions to reduce Missoula’s wasted food 
and increase diversion. 
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Goal 7 by summarizing local and state solid waste laws. The paper concludes in Chapter 8, 
which presents food waste reduction recommendations for the City of Missoula. These 
recommendations are meant to provide guidance on initial actions that will move Missoula 
toward our Zero Waste and climate action goals, in order to foster sustainability, resiliency, and 
community strength. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6 
 
CHAPTER 2: Significance and Background 
  
The generation and disposal of solid waste impacts human and environmental health; 
accordingly, the Zero Waste paradigm arose to challenge and combat that threat. This chapter 
provides background information on the issue of waste, explaining what municipal solid waste 
is, how solid waste is typically managed and why these management methods are problematic, as 
well as the upstream impacts of disposable products. An overview of the food waste stream is 
also included, in order to provide context for the mandatory composting policies that this report 
focuses on. A brief history of the Zero Waste movement follows, before turning to the origins of 
Zero Waste efforts in Missoula. The purpose of this chapter is to describe the issues the present 
project addresses, and provide context for Missoula’s Zero Waste ambitions in order to justify 
and explain the significance of this professional paper. 
 
2.1 Municipal Solid Waste (MSW) 
2.1A Defining MSW 
 The United States Environmental Protection Agency (US EPA) defines municipal solid 
waste (MSW) as everyday materials disposed of by individuals, businesses, institutions, and 
other commercial entities (EPA, n.d.-a). Waste is a general term, used to describe not just 
garbage but also recycling and composted materials. Items such as packaging, food, appliances, 
yard debris, furniture, paper, and many others are all included in this category of waste; excluded 
from this definition are industrial, hazardous, radioactive, and construction and demolition waste. 
Worldwide, cities generated approximately 2.22 billion tons (2.01 billion metric tonnes) of MSW 
in 2016 (Kaza et al., 2018). As populations continue to urbanize, grow, and develop, waste 
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generation increases; the World Bank estimates that this number will increase to 3.75 billion tons 
(3.40 billion metric tonnes) by the year 2050 (Kaza et al., 2018).  
High income countries contribute disproportionately to these numbers. Although the US 
makes up about 5% of the world’s population, Americans generated approximately 267.8 million 
tons (242.9 million metric tonnes) of MSW in 2017, or 12% of the world’s MSW. Total MSW in 
the US has been increasing for the past 50-60 years, from 88.1 million tons in 1960, to 267.8 
million tons in 2017. Per capita generation, however, has remained relatively steady since the 
1990s, reaching about 4.5 pounds per person per day in 2017 (EPA, 2019; see Figure 1). The 
general trend for waste generation tends to correlate with economic prosperity - as wealth 
increases, so, too, do consumption and waste (Kaza et al., 2018). The City of Missoula estimated 
that between 91,124 tons (82,666.3 metric tonnes) and 112,387 tons (101,955.8 metric tonnes) of 
MSW would be landfilled in Missoula in 2018 (Jones et al., 2018, p. 9). MSW in the US is 
managed in a variety of ways, including recycling, composting, incineration, and landfilling. 
According to the most recent data, landfilling is the most common method of MSW disposal – an 
estimated 52.1% of MSW generated in 2017 was landfilled, as opposed to 25.1% recycled, 
12.7% incinerated, and 10.1% composted (EPA, 2019; see Figure 2). The recycling rate in 
Montana is lower than the national average, at approximately 17% (shown in Figure 3; MT 
DEQ, 2016), and “anecdotal evidence shows that the City of Missoula’s recycling rate is below 
the state average” (City of Missoula, 2016, p. 1). Thus, greater attention to waste generation and 
management is necessary if Missoula is to reach our 90% waste diversion goal by 2050. 
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MSW Generation Rates, 1960 to 2017 
 
Figure 1. Total and per capita municipal solid waste generation in the United States from 1960 to 
2017 (reprinted from EPA, 2019, p. 2). 
 
Management of MSW in the United States, 2017 
 
Figure 2. 2017 municipal solid waste disposal methods and rates in the United States (reprinted 
from EPA, 2019, p. 3). 
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Figure 3. 2016 municipal solid waste disposal methods and rates in Montana. 
 
2.1B Problems with MSW Management 
 Management of MSW in the US has improved dramatically since the 1970s, but the 
waste problem is far from resolved. Modern sanitary landfills are waste deposition sites that are 
regulated federally in order to protect the surrounding environment as much as possible (EPA, 
n.d.-b). There are restrictions on the types of environments that landfills are allowed to be built 
on, as well as strict design, operation, and capping specifications.2 Sanitary landfills are lined and 
covered in an attempt to prevent leaching of noxious materials from seeping into groundwater 
and the surrounding environment, monitored to ensure environmental regulations are met, and 
typically possess methane capture and leachate collection systems with an aim to further protect 
the area (EPA, n.d.-d). Federal regulations include provisions for location, liner requirements, 
 
2 Both non-hazardous and hazardous waste are regulated through the Resource Conservation and 
Recovery Act, under Title 40 of the Code of Federal Regulations (EPA, n.d.-c). Parts 239-259 of Title 40 
relate specifically to non-hazardous solid waste, and requirements for MSW landfills are described in part 
258, which was originally adopted in 1991 (EPA, n.d.-c). 
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leachate collection and removal systems, operating practices, groundwater monitoring, closure 
and post-closure care, corrective action, and financial assurance (EPA, n.d.-e).  
Despite these regulations, however, research has shown that even well-designed, entirely 
compliant landfills are likely to pollute eventually. Landfill liners can fail due to numerous 
factors, including: stress cracks, deterioration due to age, holes from waste placement or 
movement, and environmental impacts such as burrowing animals or weather events, to name a 
few (Lee & Jones-Lee, 2008). Additionally, landfills are only required to be monitored for thirty 
years after closure (EPA, n.d.-d), while liners are vulnerable to the onset of degradation 
anywhere from four to 120 years after closure - thus, they remain a threat even after the thirty 
year monitoring period has passed (Lee & Jones-Lee, 2008). Landfills, then, are only a 
temporary “solution” to the issue of waste. Reliance on landfill disposal only creates future 
problems; a better answer is to reduce MSW as much as possible, and find ways to reuse, 
recover, and put the value back into these wasted materials. 
Many environmental consequences of landfill disposal exist. Leachate, a toxic landfill 
pollutant formed from precipitation mixing with chemicals and other liquids in breaking down 
wastes, is an environmental and human health hazard. Leachate samples have been shown to 
contain hazardous compounds including aromatic compounds, halogenated compounds, phenols, 
pesticides, heavy metals, and ammonium - all of which “have accumulative, threatening, and 
detrimental effects on the survival of aquatic life forms, ecology, and food chains leading to 
enormous problems in public health including carcinogenic effects, acute toxicity, and 
genotoxicity” (Mukherjee et al., 2014, p. 473). Very small concentrations of landfill leachate 
have the potential to contaminate groundwater, resulting in hazardous substances entering the 
food chain and impacting biodiversity in addition to contaminating fresh water sources for 
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people (Mukherjee et al., 2014). Though numerous methods of leachate treatment exist, their 
efficacy is difficult to assess due to variability in leachate composition (based on the types of 
wastes that are present in a particular landfill) and the complexity of impacted systems (such as 
soil environment). Additionally, despite mitigation techniques, “The danger of leachate 
infiltration in groundwater is great considering that even the best liner and leachate collection 
systems will ultimately fail due to natural deterioration” (Mukherjee et al., 2014, p. 499). 
Therefore, even the most stringently monitored landfills pose pollution and health risks. 
The release of greenhouse gas is another problem associated with MSW landfills. 
Specifically, when organic wastes decompose in an anaerobic environment3 (as is the case in  
landfills), the process generates methane gas (EPA, n.d.-f). Methane is a potent greenhouse gas 
estimated to possess a warming potential greater than 25 times higher than that of carbon dioxid e 
over a 100 year period (EPA, n.d.-f). Landfills are the third largest anthropogenic emitter of 
methane in the United States. Despite improvements in methane capture technology, no system 
is completely effective. A recent study analyzing data from 1,200 US MSW landfills revealed 
that, on average, only between 65 and 85% of landfill gas emissions were captured by these 
systems (Powell, Townsend, & Zimmerman, 2016). Despite our best efforts to mitigate the 
impacts of waste disposal via landfills, they continue to threaten human and environmental 
health. 
 
 
 
 
 
3 Anaerobic environments lack oxygen, creating ideal conditions for methanogens (microorganisms 
which produce methane gas). 
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Box 2. Summary: Common issues of landfill disposal. 
Missoula’s landfill currently contains over 210,000 tons of material, and is predicted to 
reach its current capacity within 15 years (City of Missoula, 2016). In the Missoula Zero Waste 
Resolution, the City recognized that this wasted material “represents a waste of valuable 
resources, increases the emission of greenhouse gases, and will transfer the liabilities associated 
with disposal to future generations after the responsibilities of the current operator have been 
fulfilled” (City of Missoula, 2016, p. 1). In other words, the City of Missoula acknowledges that 
relying on landfill disposal is not a sustainable answer to the issues associated with solid waste. 
Instead, Missoula has accepted the mission of seeking out a long-term, more effective solution. 
Zero Waste solutions are clearly necessary if we are to foster a sustainable, resilient, 
healthy community. Rather than ruminating over the least harmful way to dispose of wastes, we 
should be challenging the assumption that waste is inevitable in the first place. Wasted materials 
are evidence of a massive societal design flaw, revealing that resources are not being valued as 
they should. The aspirational concept of Zero Waste challenges us to rethink this inefficient 
system, placing emphasis on waste prevention and redefining wasted materials as a resource, as 
highlighted in Missoula’s ZERO by FIFTY Plan (Jones et al., 2018). 
2.1C Upstream Impacts of MSW 
 End-of-life impacts of materials are not the only factors to be concerned with when it 
comes to MSW generation and management. Perhaps more critical are the upstream effects - the 
resources, water, energy, pollution, and other factors associated with and resulting from the 
Issues Associated with Landfills 
 
• Liner cracks and leaks 
• Leachate contamination 
• Methane gas emission 
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extraction, production, and transportation of materials that eventually become waste. In 
discussing the connection between greenhouse gas (GHG) emissions and solid waste, the EPA 
stated, “the materials in MSW represent what is left over after a long series of steps: (1) 
extraction and processing of raw materials; (2) manufacture of products; (3) transportation of 
materials and products to markets; (4) use by consumers; and (5) waste management. Virtually 
every step along this ‘life cycle’ impacts GHG emissions” (EPA, 2006, p. 4). In other words, our 
waste is a physical amalgamation of the resources that are extracted to create products that 
eventually are discarded, the energy used to transform raw materials into consumer goods, the 
upstream waste generated in manufacturing processes, and all other inputs and outputs involved 
in the life cycle of everyday materials (this linear economic system is depicted in Figure 4). An 
ILSR report revealed, “the amount of municipal materials wasted represents only the tip of a 
very big iceberg… For every ton of municipal discards wasted, about 71 tons of waste are 
produced during manufacturing, mining, oil and gas exploration, agriculture, and coal 
combustion” (Platt et al., 2008, p. 19). Tackling the waste crisis, then, is about more than simply 
mitigating the issues related to landfilling and other waste management techniques. Reducing 
waste is a crucial step toward addressing numerous upstream and downstream environmental and 
social problems such as environmental justice4, habitat destruction, oil and gas drilling, 
 
4 The environmental justice implications of waste and the linear economy have been explored in prior 
research, including Bullard, Mohai, Saha, and Wright’s (2007) Toxic wastes and race at twenty report, 
Annie Leonard’s (2010) The story of stuff, and Taylor’s (2014) Toxic communities, among other works. 
Extraction sites, factories, and waste facilities are disproportionately located in non-white communities 
and/or low-income areas, causing serious pollution and health impacts such as endocrine disruption, 
respiratory diseases, and cancer. Additionally, waste dumped (both intentionally and unintentionally) in 
waterways and oceans most heavily impacts coastal, fishery-dependent, and island nations. Also, many 
more affluent countries such as the US export waste to lower income countries, passing the burden of our 
waste on to other areas and people. 
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greenhouse gas emissions, water quality, pollution, and land use - which Zero Waste policies and 
efforts will help to achieve.  
 
Figure 4. The linear economy (reprinted from CIEE, 2019). 
 
Many policy and program options for addressing these issues exist, a number of which 
are explored throughout this professional paper. Although these potential policies target a range 
of solid waste streams, I pay particular attention to food waste reduction policies in the present 
project. A major reason for this specific focus is the extensive prevalence and impact of wasted 
food. These impacts are outlined in the following section. 
 
2.2 Special Case: Food Waste 
 One particularly problematic component of the MSW stream is wasted food 5. Globally, 
an estimated one-third, or 1.18 billion metric tonnes per year, of food grown for human 
consumption goes to waste (Gustavsson et al., 2011). In the US, between 30 and 40% of the food 
supply is wasted, according to the United States Department of Agriculture (USDA N.d.; Buzby, 
 
5 “Wasted food,” “food waste,” and “food loss” are all terms used to refer to uneaten food. Various 
nuanced definitions for these terms exist, based on when the waste was generated (pre-consumer versus 
post-consumer), the type of material (edible, such as fruits and vegetables; versus inedible, such as peels 
and bones), and other distinctions. For the purposes of the present report, “food waste” and “wasted food” 
are used interchangeably to refer to “Any food that is grown and produced for human consumption but 
ultimately is not eaten” (ReFED, 2016, p. 11). This general definition includes unintentional upstream 
food loss (food wasted on-farm, during harvesting and processing, and during distribution), as well as 
food wasted by retailers and consumers. Excluded from this description are crops grown for fuel, animal 
feed, or other commercial uses. 
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Wells, & Hyman, 2014). Food makes up the largest percentage of MSW sent to landfill in the 
US, accounting for approximately 22% of landfilled MSW (EPA, 2019; see Figure 5). Food also 
has the second highest landfill rate6 of all materials in the MSW stream, surpassed only slightly 
by plastic. Seventy-five percent of the food waste stream in the United States is landfilled, and 
only just over 6% is composted (EPA, 2019). The implications of this waste are widespread; not 
only are the end-of-life impacts of landfilled food significant (due to methane emissions from 
organic materials decomposing anaerobically in landfills), but this waste stream also embodies 
the wasted water, energy, inputs, money, labor, land, and other resources required to grow, 
process, transport, and store that uneaten food. 
Total MSW Landfilled (by material), 2017 139.6 Million Tons 
 
Figure 5. 2017 composition of landfilled municipal solid waste in the US (reprinted from EPA, 
2019, p. 8). 
 
 
6 The “landfill rate” of a particular waste stream refers to the percentage of that waste stream that is sent 
to landfill. In the case of food waste, the landfill rate is ~75%, the incineration rate is ~18%, and the 
composting rate is ~6% (EPA, 2019). 
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 Specifically, calculations from Hall et al. (2009) revealed that an estimated 25% of 
freshwater consumed in the US is used to produce food that is never eaten. Growing, processing, 
transporting, and disposing of wasted food costs the US roughly $218 billion annually, 
accounting for about 1.3% of Gross Domestic Product (GDP; ReFED, 2016, p. 10). Additionally, 
the Food and Agriculture Organization of the United Nations (FAO) asserted that “If food 
wastage were a country, it would be the third largest emitting country in the world,” releasing 4.4 
gigatonnes of equivalent carbon dioxide every year (FAO, 2011, p. 1). Per capita food waste has 
also increased in recent decades; Hall et al. (2009) found that Americans waste about 50% more 
food now than they did in the 1970s. A report from Rethink Food Waste Through Economics 
and Data (ReFED), a group of business, nonprofit, foundation, and government entities working 
to reduce wasted food in the US, summed up the scope and implications of wasted food in the 
following excerpt: 
[I]f all of our country’s wasted food was grown in one place, this mega-farm 
would cover roughly 80 million acres, over three-quarters of the state of 
California. Growing the food on this wasteful farm would consume all the water 
used in California, Texas, and Ohio combined. The farm would harvest enough 
food to fill a 40-ton tractor [trailer] every 20 seconds. Many of those trailers 
would travel thousands of miles, distributing food to be kept cold in refrigerators 
and grocery stores for weeks. But instead of being purchased, prepared, and eaten, 
this perfectly good food would be loaded onto another line of trucks and hauled to 
a landfill, where it would emit a harmful stream of greenhouse gases as it 
decomposes. 
(ReFED, 2016, p. 13). 
Put simply, food waste is a major contributor to climate change, water consumption, land use, 
economic spending, and MSW. As populations increase and food insecurity becomes ever more 
pressing, reducing waste is an important step toward creating a sustainable food future, meeting 
climate change resilience and mitigation goals, and moving communities toward Zero Waste. 
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2.3 Finding Solutions: Zero Waste 
2.3A Origins of Zero Waste 
 Out of concerns raised by the current waste management paradigm emerged the 
conception of “Zero Waste” for which a variety of definitions exist. Kraus (2012) analyzed and 
summarized these definitions in a paper examining the history and efficacy of Zero Waste to 
landfill initiatives. According to Krausz (2012, p. 11), two recurring themes are present in nearly 
all definitions of Zero Waste: “That zero waste represents a paradigm shift, and is beyond merely 
finding better variations to the same old waste management strategies” and, “That zero waste 
looks at waste as a resource that is part of a circular system, rather than an externality that is the 
end product of a one-way, linear system.” Zero Waste is an aspirational, systemic approach; it 
challenges our current linear “take, make, waste” economic model, instead idealizing a circular 
“make, consume, enrich” and “make, use, return” design (Ellen MacArthur Foundation, 2017). 
Rather than accepting waste as a necessary output of human society, Zero Waste emphasizes 
forethought in design and consumption practices in order to eliminate the existence of waste. The 
Zero Waste International Alliance’s (ZWIA’s) Zero Waste Hierarchy (Figure 6) prioritizes 
Rethink/Redesign, Reduce, and Reuse as the top three solutions to avoid waste (ZWIA, n.d.-a). 
This, coupled with responsible management of any remaining wastes, are the steps communit ies 
must take in order to move toward Zero Waste. According to Hannon and Zamon (2018),  
“The upstream sphere of zero waste is where the issues around current products, 
production, consumption, and urban systems are sought to be addressed through 
transformative design and social innovation. Allied to this, the downstream 
expression of zero waste, is where conventional waste management’s theory, 
policies, and practices are contested and sought to be radically reimagined and 
reformed.”  
 
Both upstream and downstream actions, together, encapsulate the Zero Waste strategy.  
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Figure 6. The Zero Waste hierarchy of waste management (reprinted from ZWIA, n.d.-a). 
 
 
While the exact origin of the Zero Waste ideal is unclear, the modern concept and title 
appear to have taken root in the US as a grassroots approach in the 1990s (Krausz, 2012). Prior 
to this, many human societies operated under Zero Waste principles, such as the Aztecs in the 
14th century (Medina, 2014). The goal of Zero Waste in the industrial world began to emerge in 
the mid-1980s, when Dr. Daniel Knapp (founder of a salvage yard in Berkeley called Urban Ore) 
introduced his notion of Total Recycling. He and his wife, Mary Lou Van Deventer, identified 
Twelve Master Categories of Discarded Resources, asserting that if communities developed 
facilities to divert all twelve of these material types, they would be well on their way toward 
Zero Waste (Urban Ore, 2019). Knapp spoke and wrote about these ideas throughout the 80s and 
90s, traveling as far as Australia in 1995 to share this work with governments, businesses, and 
citizens (Seldman, 2016). As the concept of preventing, sorting, and sustainably managing 
materials gained momentum, the first Zero Waste Conference was held in Kaitaia, New Zealand 
in December 2000 (Hobbs, 2000). During this time, nonprofits such as Grassroots Recycling 
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Network, National Recycling Coalition, Global Anti-Incineration Alliance, and many others 
began emerging throughout the US, Europe, Asia, and the rest of the globe. In 2002, the Zero 
Waste International Alliance (ZWIA) formed amidst a series of Resources conferences held in 
Europe (ZWIA, n.d.-b). The first meeting was held in Wales in 2003, where members 
established the principles and goals of the group. This organization executes research, provides 
resources, and sets evaluation standards for Zero Waste promotion and achievement. They 
developed the only peer-reviewed, internationally accepted definition of Zero Waste (provided in 
Section 2.3B of the present report), which many communities (including Missoula) have 
adopted. 
In the community planning realm, Zero Waste and other waste reduction policies began 
to take hold amidst this movement. California became the first US state to enact a waste 
diversion requirement in the 1980s. The California Integrated Waste Management Act was 
passed in 1989, establishing a waste management hierarchy (prioritizing source reduction and 
recycling and composting over disposal) and requiring each city or county to develop a waste 
management plan which would achieve 25% diversion of solid waste from disposal facilities by 
1995, and 50% diversion by 2000 (CalRecycle, 2018). These goals were met and exceeded by 
many California communities; the 50% diversion rate was achieved in almost 300 communities 
by 1996 (Connett, 2013). The momentum was compounded when Australia passed their No 
Waste by 2010 law in 1996, which inspired certain California communities to take their waste 
reduction efforts even further by adopting Zero Waste plans (Connett, 2013). San Francisco led 
the way by creating a Zero Waste plan in 1999, aiming to achieve Zero Waste by 2020, with an 
interim goal of 75% diversion by 2010 (Connett, 2013). Other California communities enacting 
Zero Waste policies include Alameda, Berkeley, Chula Vista, El Cajon, Los Angeles, Oakland, 
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Oceanside, and San Diego (Connett, 2013). Additional pioneering cities include Boulder, CO 
(which adopted their first Zero Waste plan in 2006), Seattle, WA (which first identified Zero 
Waste as a goal in 1998, and passed their Zero Waste resolution in 2007), and Austin, TX (which 
adopted their strategic plan for Zero Waste in 2008; Connett, 2013).  
Understanding the origins and history of Zero Waste provides context and direction for 
Missoula and for how the present project fits into and supports the greater modern-day 
movement. These pioneering cities also provide examples of best management practices, which 
will help Missoula to develop their own policies and actions. This professional paper draws 
heavily on these examples, making recommendations based largely on the policies that have 
been implemented successfully in other regions and the advice gleaned from interviews with 
officials from some of those areas. These best management practices were considered in the 
context of Missoula’s own values, circumstances, and Zero Waste efforts, which are introduced 
in the following section. 
2.3B Zero Waste Missoula 
 The Zero Waste effort in Missoula emerged out of a push to address climate change in 
our community. In 2014-2015, the City of Missoula held a series of community summits, 
outlining various action steps to reduce greenhouse gas emissions. Twelve focal areas were 
identified, one of which was Zero Waste. Out of this, the Zero Waste Missoula community group 
was born, convened and led by a local nonprofit called Home ReSource. Initial goals and plans 
for this group were outlined in the Missoula Community Climate Smart Action Plan, which 
described the body as “a group of Missoula businesses, nonprofits, and individuals dedicated to 
working with the Missoula community to conserve and recover all landfill-bound resources and 
to utilize discards in ways that contribute productively to natural systems and our local and 
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regional economies” (Cilimburg, 2015, p. 50). This group works to develop specific, achievable 
objectives to move Missoula forward on our path to Zero Waste, and has been the driving force 
in the creation of a Zero Waste resolution and plan in Missoula (ZERO by FIFTY Missoula, n.d.-
a). 
Aligning Missoula with the burgeoning effort, the City Council unanimously passed the 
Missoula Zero Waste Resolution (Resolution 8044) in February 2016, signaling the formulation 
of a community-wide plan to achieve its goals. This Resolution sanctioned the City of Missoula 
to set a waste reduction and diversion goal of 90% by the year 2050. Accordingly, the City 
convened a Zero Waste Advisory Committee and carried out a series of public outreach efforts 
(including listening sessions, stakeholder meetings, surveys, etc.) to develop ZERO by FIFTY: 
Missoula’s Pathway to Zero Waste. This plan was completed in July 2018, and unanimously 
adopted by City Council on August 6, 2018 (City of Missoula, n.d.-a). 
Missoula’s conception of “Zero Waste” aligns with the definition adopted by Zero Waste 
International Alliance (ZWIA). The most recent version of this definition, updated in December 
of 2018, is shown in Box 3. 
Box 3. Zero Waste definition (ZWIA, 2018). 
These initial purposes and values were used to inform the recommendations presented in 
this professional paper. The ZERO by FIFTY Plan provides the groundwork for this project, 
reflecting Missoula’s goals, foundational principles, and anticipated pathway toward Zero Waste. 
Zero Waste 
The conservation of all resources by means of responsible 
production, consumption, reuse, and recovery of products, 
packaging, and materials without burning and with no 
discharges to land, water, or air that threaten the environment 
or human health. 
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This project was aligned closely with ZERO by FIFTY, in order to maintain consistency and 
build upon the efforts that have already been spearheaded in Missoula. 
2.3C ZERO by FIFTY 
 The ZERO by FIFTY Plan provides a framework and identifies specific action steps to 
ensure Missoula’s goal of 90% waste reduction by 2050 is achieved. The Plan is grounded on 
four guiding principles (summarized in Box 4) that help to inform implementation strategies 
while also reflecting larger Missoulian values and aspirations. Recommendations presented in 
the present report incorporated these principles as best as possible, in order to ensure 
compatibility with Missoula’s agreed upon objectives and methods. 
Box 4. Summary of guiding principles identified in Missoula’s ZERO by FIFTY Plan (Jones et 
al., 2018, pp. 14-15). 
ZERO by FIFTY Guiding Principles 
 
1. Rethink: Wasted materials = resources. 
This implicates that waste is not inevitable, and that the cultural acceptance of wasting 
resources is unsustainable. Such a mindset can be shifted by redefining “waste” and 
reconsidering our values as a community. 
 
2. Maintain equity. 
Ensuring that no single group is disproportionately burdened by Zero Waste efforts and 
expectations is an important value in this plan. The ZERO by FIFTY Plan aims to 
eliminate barriers to participation by minimizing costs and negative externalities.  
 
3. Prioritize upstream and midstream solutions. 
This plan recognizes that actions aimed upstream (source reduction) and midstream 
(reuse, repair, refurbishing, repurposing, etc.) have a much larger impact on the 
environmental and social considerations of waste than downstream (management and 
diversion) efforts. Though solutions throughout the system are necessary, upstream and 
midstream mitigation is of the highest value. 
 
4. Incorporate transparency and accountability. 
The ZERO by FIFTY Plan asserts, in keeping with broader Missoula values, that “our 
community is better when government policy and service is a reflection of, and is  
informed and shaped by, constituents, stakeholders and staff from the public and private 
sectors in an open and inclusive process and venue” (Jones et al., 2018, pg. 15). Zero 
waste is a community-wide endeavor; emphasis is placed upon public process, 
collaboration, and information sharing as integral components of the plan.  
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Also included in the ZERO by FIFTY Plan are four major paths toward Zero Waste 
(Table 1). These paths organize the proposed actions, while also “represent[ing] the priorities 
identified by Missoulians at the ZERO by FIFTY community listening sessions, and they align 
with best practices identified through research of model Zero Waste communities” (Jones et al., 
2018, p. 15). While the present research falls most cleanly into the “policy” path of the plan, I 
aimed to provide recommendations for policies that encompass each of the four paths. 
The Four Paths to ZERO by FIFTY 
Path Vision of Path 
Access Missoulians will adopt and normalize Zero Waste behaviors with the 
increase of convenient, affordable Zero Waste services and programs. 
Infrastructure Missoula’s Zero Waste economy will be supported by a network of 
facilities and businesses that together provide the framework for 
sustainable materials management. 
Education Missoulians who understand the benefits of Zero Waste and how to get 
there will drive the community toward achieving its Zero Waste goal. 
Policy The City’s careful use of incentives, policies, safeguards, and restrictions 
will ensure continuous community progress toward its Zero Waste goal. 
Table 1. ZERO by FIFTY’s four paths to Zero Waste and vision of each path (Jones et al., 2018). 
 Specifically, this project was centered on ZERO by FIFTY Action D3.1: Adopt a 
community-wide Universal Zero Waste Ordinance (see Appendix A). A Universal Zero Waste 
Ordinance, as described in the ZERO by FIFTY Plan, is a policy (or set of policies) that would 
ensure all Missoulians have access to basic recycling and compost diversion services. This 
particular Action was targeted in part because of its potential for high impact as well as its 
efficiency. Though this Action is categorized within the “policy” path, it also is applicable to the 
infrastructure, access, and education paths, as well. The goal of this Action is to establish 
infrastructure for collection services, in order to extend access to recycling and composting 
options to all residents, visitors, businesses, and institutions in Missoula. Such a widespread 
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policy (or set of policies) also would involve outreach and education in order for it to be 
successfully implemented. New requirements would need to be taught to business-owners, 
employees, residents, etc., and this campaign would also hopefully instill a new outlook on 
wasted materials; inspiring Missoulians to “rethink” waste as resources and shift our behaviors 
and preconceptions accordingly (Jones et al., 2018, p. 14). Additionally, this type of policy is a 
necessary initial step in the ZERO by FIFTY framework, because it would ideally establish the 
critical infrastructure and complementing provisions for avoiding landfill disposal. This 
professional paper and its desired outcomes constitute only a portion of a much broader effort; 
Zero Waste involves a paradigm shift, requiring an accumulation of incremental efforts. The 
overall goal of this research is to take a step toward this paradigm shift, and set the stage for 
larger structural changes. 
 
2.4 Project Description and Purpose 
2.4A Project Overview 
Using the Missoula Zero Waste Resolution as a directive and the ZERO by FIFTY plan 
as a guide, this professional paper aims to identify and describe a set of policies, regulations, 
and/or incentives that have been effective elsewhere and that have potential to move Missoula to 
its stated Zero Waste goal. In the initial phase of research, existing policies that accomplish 
similar outcomes as those outlined in ZERO by FIFTY Action D3.1: Adopt a community-wide 
Universal Zero Waste Ordinance (Appendix A) are identified and briefly described. After 
completing this broad policy scan (included in Chapter 4), I selected communities to interview 
based on whether or not the policy mandates the diversion of food waste. This decision was 
made upon consultation with Missoula City-County officials, who have expressed interest in 
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pursuing a mandatory composting policy in Missoula (C. Jones, personal communication). I 
interviewed officials from seven communities in order to determine the overall effectiveness of 
their policies, strengths and limitations, implementation considerations, and other pertinent 
advice regarding creating and employing the policies (the full interview guide is included in 
Appendix B). Information gleaned during these interviews was compared with the legal 
parameters in the State of Montana and City of Missoula (described in Chapter 7), and then used 
to generate recommendations for the City of Missoula (included in Section 8.2) to consider in 
order to increase food waste reduction and diversion, and bring us closer to our Zero Waste goal. 
I completed the present research to inform and direct the Zero Waste policy options for 
addressing the largest landfilled municipal solid waste stream (food) in Missoula. Missoula has 
identified Zero Waste as a priority - not only through unanimous approval of the Zero Waste 
Resolution and ZERO by FIFTY plan, but also within the Missoula Downtown Master Plan and 
Our Missoula Growth Policy. These official documents recognize Zero Waste as a goal and 
value for our city, setting an objective to “Increase the options for diverting waste from the 
landfill through the development of more recycling infrastructure within the city” with the hope 
that the landfill becomes “only minimally necessary” (Downtown Missoula Partnership, 2019; 
City of Missoula, 2015, p. 84). This project is a response to the volume of food in the municipal 
solid waste stream, the widespread impacts of wasted food, and Missoula’s commitment to Zero 
Waste and keeping materials (particularly food) out of the landfill. The overarching goal of this 
project is to present informed recommended actions and policy options to increase food waste 
diversion in Missoula and progress us toward the goals and steps highlighted in the ZERO by 
FIFTY Plan. It is my hope that this project will be used to inform the development and 
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implementation of Zero Waste policies and programs, and set us on the path toward achieving 
our Zero Waste and climate resiliency goals. 
 
2.5 Chapter Summary 
 Municipal solid waste (MSW), or everyday waste generated by households and 
businesses, poses a number of environmental, social, and economic threats. Globally, waste 
generation is increasing, estimated to reach 3.75 billion tons annually by 2050, and high income 
countries (such as the United States) are the largest waste generators (Kaza et al., 2018). Most of 
the MSW generated in the United States ends up in landfills, which emit methane gas and leach 
toxic pollutants into the surrounding environment. The most prominent impacts of solid waste, 
however, do not stem from disposal, but rather from earlier steps of the life cycle - the resource 
extraction, processing, transportation, storage, and use of materials that eventually become 
waste. Wasted food is a shining example of this - not only is food the most commonly landfilled 
material in the United States, the life cycle impacts of food waste make it one of the largest 
sources of greenhouse gas emissions in the world. This is due to the vast amount of resources 
used to grow, process, transport, and store food that goes uneaten, as well as the methane 
emissions caused by organic materials breaking down in anaerobic landfills. Therefore, reducing 
and diverting waste (especially food waste) presents a major opportunity to address climate 
change, along with other social and economic problems. 
Though the issues associated with solid waste are daunting, they are also tacklable, 
through solutions such as Zero Waste. Zero Waste, a systems approach to improving waste 
management and ultimately eliminating waste from our economic and societal processes, was 
adopted as a goal in Missoula in 2016 as a strategy to combat climate change. Missoula’s Zero 
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Waste plan, ZERO by FIFTY, includes an Action to expand recycling and composting services 
throughout the entire community. The present project examines the feasibility of this Action 
(paying particular attention to mandatory composting policy opportunities), presenting best 
practices from communities throughout the United States that have achieved similar goals. The 
purpose of this professional paper is to provide guidance for Missoula City-County officials on 
how to effectively develop and implement food waste reduction and diversion policy(ies) that 
will be successful in Missoula and move the community toward its established Zero Waste goals. 
This overarching purpose is undertaken with a series of research steps, which are described in the 
following chapter. 
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CHAPTER 3: Methods 
  
In order to achieve the greater goal of describing successful Zero Waste policies and 
programs that have been implemented in other communities and guiding food waste policy 
development in Missoula, I divided the research for the present project into six sequential steps. 
These steps are: 1) Zero Waste policy scan; 2) identification and consideration of food waste 
reduction policy and program options; 3) interviews with vanguard communities; 4) analysis of 
interview data; 5) investigation of relevant, existing Montana State and City of Missoula laws 
and policies; and 6) policy recommendations for Missoula (see Box 6). This chapter outlines the 
research question for the present project, and describes the process of meeting each of the 
objectives. 
 
3.1 Research Question 
 In light of the pervasive impacts of MSW discussed in Chapter 1, as well as Missoula’s 
commitment to Zero Waste and City-adopted goal to reduce Missoula’s MSW by 90% by the 
year 2050, this professional paper is centered around finding answers to the following question: 
Box 5. Research question 
To answer the above research question, I established six objectives for the present 
project, described in the subsequent section. 
What specific policies, regulations, incentives, and/or programs can 
most effectively and practically move Missoula toward its Zero Waste 
goals, given the current political and infrastructural landscape? Is food 
waste diversion the best initial step? If so, how can this be phased  in 
and/or implemented on a city-wide scale? 
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3.2 Research Steps 
3.2A Step 1: Zero Waste Policy Scan 
The first step was to compile a list of existing, high impact Zero Waste policies 
implemented in other US communities that are strengthening diversion infrastructure and 
increasing equitable access to waste reduction practices. To accomplish this, I used an online 
resource from the US Environmental Protection Agency (EPA), called the Managing and 
Transforming Waste Streams Tool (EPA, n.d.-g). This Tool was created to highlight actions that 
communities can take to reduce and recover wasted materials. A total of 100 actions are 
described in the Tool, including over 300 specific examples of US communities that have 
implemented said programs and policies. A team of Zero Waste consultants and solid waste 
program managers developed the Tool for the purpose of supporting municipal, state, and other 
decision-makers in their efforts to move towards Zero Waste (EPA, n.d.-h). The recommended 
Actions outlined in Missoula’s ZERO by FIFTY Plan, along with their estimated timeframe, 
diversion potential, and upstream impacts, largely were adapted from this Tool - thus justifying 
its use in the present project (Jones et al., 2018, p. 18). 
The Tool was used to generate a list of Zero Waste policy types that accomplish the same 
or similar goals as ZERO by FIFTY Action D3.1: Adopt a community-wide Universal Zero 
Waste Ordinance, as well as to find implementation examples from US municipalities. Through 
consultation with Missoula’s Energy Conservation and Climate Action Coordinator, Chase 
Jones, eleven policy categories were selected from the Tool to be included in this report 
(described in Chapter 4 and summarized in Section 4.13). Along with policy categories and 
descriptions, the Tool also provides examples of communities that have adopted each type of 
policy. In the present report, two to eight of these implementation examples are provided for 
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each of the eleven policy categories. A total of 19 communities are included in the 
implementation examples. I used online government resources (such as the City or solid waste 
department website) to briefly summarize each community’s Zero Waste efforts, including a 
description of the policy being highlighted. Once this initial broad policy scan was completed, I 
compiled this research into a summary matrix, which includes the following information: 
Community name, population, geographic region, waste diversion rate (if available), waste 
hauling service type7, Zero Waste policy type(s) (including a brief description of the policy or 
policies), and whether or not the policy includes a requirement for food waste diversion and/or 
reduction. The summary matrix is included in Appendix C. This matrix was used to distill the 
initial research and select communities to be interviewed about their policy. 
3.2B Step 2: Identification of Food Waste Reduction Policy and Program Options 
The next phase of research was an investigation of policies that specifically target food 
waste. Conversations with Missoula City-County officials revealed an interest in pursuing 
policies that encourage or require food waste diversion. To determine the policy options and 
overall effectiveness of food waste reduction/diversion policies, I consulted evaluations and 
recommendations completed in prior research. Background information was largely compiled 
from various government and organizational reports, such as the Oregon Department of 
Environmental Quality’s “Strategic Plan for the Preventing of Food Waste,” the US 
Environmental Protection Agency’s “Advancing Sustainable Materials Management,” the 
NRDC’s 2017 report on food waste, and data from the US Department of Agriculture data. An 
 
7 Throughout the United States, a range of agreement types exist between municipalities and solid waste 
haulers. In some areas, solid waste management is a private, open-market enterprise. Other local 
governments oversee licensing and permitting of solid waste haulers, or contract waste hauling out to 
private businesses. In other areas, waste hauling is a public service, completed entirely by a government 
department. 
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instrumental resource for the present report was the food waste research and solutions analysis 
from the organization, Rethink Food Waste Through Economics and Data (ReFED). This 
organization was formed in 2015, bringing together more than thirty leaders from the business, 
nonprofit, foundation, and government sectors to generate “the first ever national economic study 
and action plan” on the topic of food waste (ReFED, 2016, p. 2). Through their project, ReFED 
strategically identified and thoroughly analyzed 27 solutions to reduce food waste among six 
categories: financial benefit, waste diverted, emissions reduced, water saved, jobs created, and 
meals recovered (ReFED, n.d.). A full list and descriptions of the 27 solutions analyzed is 
reprinted in Appendix D. In the present report, the top three solutions for each of these categories 
were identified and assigned a score based on ReFED’s ranking (each category’s top solution 
received three points, second-best solution received two points, and third solution received one 
point). To determine the top solutions throughout all the categories, these points were summed, 
and solutions were ranked based on their score. Rankings are presented in Appendix E, and the 
results of this analysis are discussed in Section 5.3 of this professional paper. 
 After top solutions were determined, these intervention categories were compared with 
local initiatives and priorities that have been developed for Missoula. Using the City of 
Missoula’s ZERO by FIFTY Plan, and a report entitled “An Emerging Blueprint for a Food 
Waste Free Community”8 (included in Appendix 7 of Missoula’s ZERO by FIFTY Plan; Jones et 
al., 2018, pp. 48-59), I identified prioritized Actions pertaining to reducing Missoula’s food 
waste. Input from City-County officials was also received through meetings with Missoula’s 
Mayor (John Engen), City Council President (Bryan von Lossberg), Energy Conservation and 
 
8 This report summarizes the findings of a food waste reduction community discussion convened by local 
nonprofit, Home ReSource, in 2016. The event, entitled “Fate of the Plate,” brought together local food- 
and waste-sector stakeholders to brainstorm solutions for wasted food generated in Missoula. A number 
of policy and programmatic recommendations surfaced from this event and are described in the report.  
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Climate Action Coordinator (Chase Jones), and County Commissioner Josh Slotnick. Through 
this cumulative research and local consultation, it became clear that incentivized (and eventually 
mandatory) composting policies are of interest in Missoula; thus, the communities (from the 
policy scan described in Step 1 above) I selected for interviews were those that have 
implemented food waste diversion requirements. 
3.2C Step 3: Interviews 
 Eight communities from the initial policy scan were selected for interviews: Austin, TX; 
Boulder, CO; Chittenden County, VT; Eugene, OR, New York City, NY; Oregon Metro, OR; 
San Francisco, CA; and Seattle, WA. Each of these communities have implemented food waste 
diversion requirements, which was my top priority for interview selection, based on the results 
from the policy options analysis completed in Step 2. In the selection process, I also prioritized 
Missoula’s peer communities. Geographic region (west), population (around 70,000), and waste 
hauling service type (private, open market) were identified as peer factors. Another consideration 
was successfulness of the policy, quantified by the community’s waste diversion rate. 
Communities with higher waste diversion rates than the national average of 35% (EPA, 2019) 
were considered vanguard communities, and were also prioritized in the selection process. See 
the summary matrix in Appendix C for a detailed picture of selection considerations. 
 Following this selection process, I developed an interview guide (Appendix B) to 
structure the conversations with officials from these communities. The interview guide begins 
with a brief introduction of myself and the premise of the present project. Interview questions 
were divided into five major sections: Background, Policy Development, Implementation, 
Advice, and Wrap Up. The questions focus mostly on how the policy was developed, the 
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implementation steps, the community response to the policy, strengths and weaknesses of the 
policy, and advice for communities trying to implement a similar policy. 
 Communities were contacted via email about participating in the interview. I consulted 
each community’s solid waste program directory to gather contact information of the appropriate 
party. The list of contacted officials, as well as the initial contact email, is included in Appendix 
F. Affirmative responses were received from each of the eight officials contacted, but only seven 
interviews were scheduled and conducted. Chittenden Solid Waste District was not able to be 
interviewed due to scheduling challenges. Interviews were conducted either over Zoom 
Meeting’s video meeting tool, or over the phone if technological constraints were present; one 
interview (Boulder) was conducted in person. Interviews lasted approximately an hour - with the 
exception of New York City, which had to be shortened due to the interviewee’s availability. All 
interviews (except Boulder) were recorded, and I also took written notes during the interviews. 
3.2D Step 4: Interview Data Analysis 
 Upon completion of all seven interviews, responses from my notes and recordings were 
synthesized into a single report, included in Chapter 6. The first step in this analysis was coding 
of the interview content. I listened back to each recording (with the exception of Boulder’s 
interview, which was not recorded) and reviewed my notes, categorizing the interview responses 
by topic. I generated a master notes spreadsheet with 21 initial topics (these topics largely 
followed the questions included in the interview guide in Appendix B), summarizing each 
interviewee’s responses on those topics. I then synthesized and combined these topics into ten 
major response categories: Reasons for Developing the Policy, Policy Development Process, 
Major Costs and Funding Sources, Policy Implementation and Enforcement, Data Tracking, 
Outreach Approaches, Community Response, Obstacles and Challenges, Pros and Positives, and 
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Advice. I grouped similar responses among communities to create a list of common responses 
for each category. This data is depicted in a group of tables, which are included in Section 6.2A. 
After summarizing these response tables in Section 6.2B, I synthesized this list of responses 
further, into a list of six key insights (see Box 8 in Section 6.3). These insights combined ideas 
from the most commonly mentioned responses, summarizing the main points gleaned from the 
entire interview process. 
3.2E Step 5: Legal Feasibility in Missoula 
 The final step of data collection was a brief investigation of existing Montana State and 
City of Missoula laws and policies, in order to determine the legal feasibility of the Zero Waste 
policy options analyzed in the present report. To complete this step, I reviewed the following 
documents: Montana’s 2018 Integrated Waste Management Plan (MT DEQ, 2018); Montana 
Code Annotated 2019 Title 75, Chapter 10: Waste and Litter Control (State of Montana, 2019); 
Missoula Municipal Code Chapter 8.28: Garbage and Rubbish (City of Missoula, 2019); and 
Missoula City-County Health Code Regulation 3: Solid Waste Management (Missoula Public 
Health, n.d.). This part of the research is summarized in Chapter 7, describing current waste 
management practices and the legal implications of establishing and/or expanding Zero Waste 
infrastructure within the City. 
3.2F Step 6: Recommendations 
 Drawing upon the cumulative research from the above steps, I generated ten 
recommendations for the City to consider in order to begin to develop policies and programs that 
have the potential to achieve the goals of a Universal Zero Waste Ordinance. Specifically, these 
recommendations focus on further developing the infrastructure, services, incentives, and public 
awareness necessary for implementing a mandatory composting policy. These recommendations  
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(included in Chapter 8) are intended to be used by City officials and other stakeholders to guide 
the policy development and implementation phases, and will be shared with relevant City-
County stakeholders. 
Box 6. Steps to complete the present project. 
 I hope this project serves as a guide to inform Missoula’s Zero Waste policy efforts. 
Research presented in this report should provide context addressing why municipal solid waste 
(especially wasted food) is a problem, in addition to presenting opportunities and advice to act on 
these issues and create real change in our community. The following pages also reveal some of 
the benefits stemming from Zero Waste policy-making, including strengthening Zero Waste 
infrastructure, building relationships within the community, and acting upon the interests and 
priorities of constituents. These benefits are seen in many communities included in the present 
report, despite the variety in implementation strategy. This array of policies is explored in the 
following chapter, which details the results of my Zero Waste policy scan. 
 
 
 
 
Project Steps 
 
1. Zero Waste policy scan 
2. Identification and consideration of food waste reduction policy 
and program options 
3. Interviews with vanguard communities 
4. Analysis of interview data 
5. Investigation of relevant, existing Montana State and City of 
Missoula laws and policies 
6. Policy recommendations for Missoula. 
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CHAPTER 4: Zero Waste Policy Scan 
 
4.1 Introduction and Purpose 
 This chapter orients us to the Zero Waste policy landscape. Here, I present a list of 
policies implemented throughout the United States that strengthen diversion infrastructure and 
increase access to waste reduction services, practices, and programs (thus accomplishing similar 
goals to ZERO by FIFTY Action D3.1: Adopt a community-wide Universal Zero Waste 
Ordinance, included in Appendix A). These policies are divided into eleven policy types: 
Landfill Bans, Zero Waste Public Venues and Events, Universal Provision of Service, Universal 
Access to Service, Mandatory Subscription, Pay-As-You-Throw, Mandatory Recycling and 
Composting, Recycling Provisions, Licensing and Permitting Requirements, Taxes and Financial 
Incentives, and Education and Outreach Campaigns. Descriptions are provided for each policy 
type, followed by implementation examples of communities that have successfully adopted that 
type of policy. These implementation examples include an explanation of each community’s 
policy, as well as a brief summary of their solid waste management infrastructure and Zero 
Waste efforts. The purpose of this chapter is to reveal the menu of options for Zero Waste policy 
making, and show where Zero Waste policies have been implemented and successful. These 
policies are deemed successful based on the fact that they are used as implementation examples 
in the EPA’s Managing and Transforming Waste Streams Tool (described in Section 3.2A). 
From this policy scan it is apparent that Zero Waste policies exist in a myriad of communities 
under a variety of political and social circumstances, thus suggesting that such a policy could be 
tailored for and be effective in Missoula. 
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4.2 Policy Type 1: Landfill Bans 
4.2A Landfill Ban Policy Description 
Landfill bans restrict the types of materials that can be disposed of in landfills. These 
bans can apply to numerous waste streams and material types, including dangerous materials 
such as hazardous waste, mercury-containing devices, medical waste, electronics, or batteries, as 
well as recoverable or high value materials such as scrap metal, household recyclables, or 
organics. Recycling landfill bans and organic landfill bans, specifically, are included in the 
Transforming Waste Tool. 
4.2B Landfill Ban Implementation Examples 
4.2B.1 Seattle, WA  
The City of Seattle (population 725,000) prohibits residential and commercial recycling 
and compostable materials from the garbage. This policy is included in Seattle’s Municipal Code 
sections 21.36.082 and 21.36.083, which states, “...no paper, cardboard, glass or plastic bottles 
and jars, aluminum or tin cans, food waste, or compostable paper shall be deposited in a garbage 
container or drop box or disposed as garbage at the City's transfer stations” (City of Seattle, 
2020). The City first created an ordinance in 2003 mandating commercial recycling, passed a 
Zero Waste Resolution in 2007, and developed a Zero Waste Strategy in 2010 (VanDusen, 
Newcomer, & Kelly, n.d.). Additionally, Seattle’s Solid Waste Plan sets a goal to divert 70% of 
municipal solid waste by 2022 (Seattle Public Utilities, 2011). Since 1998, Seattle’s waste 
diversion rate has increased over 30%, reaching 56.9% in 2017. Per capita disposal9 is currently 
at an all-time low of 0.81 pounds per person per day, and per capita total waste generation10 was 
 
9 “Per capita disposal” refers to the amount of materials each person sends to landfill.  
10 Total waste generation includes trash, recycling, and compost.  
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2.23 pounds per person per day in 2017 - almost half that of the national rate in the US. 
According to the EPA, “Two keys to their success are multiple contractors and a distant landfill” 
(VanDusen, Newcomer, & Kelly, n.d.). The City contracts out to multiple waste haulers, but 
customer rates and billing are set and completed by the City. Contractors are compensated 
through the City, where performance bonuses and penalties are dolled out. Additionally, because 
Seattle’s garbage is transported to a landfill over 250 miles away, landfilling costs are high 
compared to recycling and composting - providing financial incentive for Seattlites to minimize 
waste and properly sort materials (VanDusen, Newcomer, & Kelly, n.d.). 
4.2B.2 Fort Collins, CO 
Fort Collins, Colorado (population 165,000) passed an ordinance in 2013 banning 
corrugated cardboard from landfill disposal (Gordon, n.d.). This ordinance was part of a greater 
waste reduction effort in Fort Collins, which set a 50% diversion goal in 1999 (Smith, n.d.). In 
2006, a strategic plan for reaching their 50% diversion goal was prepared, revealing that 
restricting cardboard disposal would significantly reduce both the volume of the City’s waste 
stream as well as their carbon footprint (Gordon, n.d.-a). This report inspired the Fort Collins 
Climate Task Force to include banning landfill disposal of cardboard in its 2008 Climate Action 
Plan, and the process of developing a cardboard ordinance was instigated in 2012. The ordinance 
was passed in March 2013, and later that same year (December 2013), Fort Collins City Council 
adopted a plan to reach Zero Waste by 2030. The cardboard ordinance amends Section 12-22: 
Required Recycling of the Fort Collins City Code to include the following: “No person shall 
place recyclable cardboard in refuse containers for collection, nor shall any person bury or 
otherwise dispose of recyclable cardboard in or on private or public property within the City. All 
recyclable cardboard must either be stored and presented or delivered to a licensed solid waste 
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collector for recycling in accordance with the provisions of Subsection 15-413(e), or delivered 
directly to a qualified recycling facility appropriate for recyclable cardboard” (City of Fort 
Collins, 2013). Waste in Fort Collins is collected by private haulers who provide both trash and 
recycling services (Gordon, n.d.-b). The City has also adopted a Pay-As-You-Throw rate system, 
described in subsection 4.7B.1. 
4.2B.3 Chittenden County, VT 
Vermont’s first solid waste law (Act 78) was passed in 1987, creating the state’s solid 
waste districts. Solid waste districts are described as “government entities that design regional 
solutions to the solid waste challenges faced by their member towns” (Chittenden Solid Waste 
District, n.d.-a). Chittenden Solid Waste District (CSWD) is the largest solid waste district in 
Vermont, encompassing Chittenden County (population 165,000). In 2012, Vermont passed their 
Universal Recycling Law (Act 148), banning certain recyclables from landfill (Vermont 
Department of Environmental Conservation, 2019). In line with this state-wide policy, CSWD 
passed their own landfill ban ordinance in 2016 which restricted a vast scope of items/materials 
from landfill, including hazardous and dangerous wastes, mandatory recyclables, electronics and 
batteries, scrap metal, tires, wood and yard debris, and large appliances (Chittenden Solid Waste 
District, n.d.-b). Among other provisions that serve to regulate the management of solid waste 
within the county, this ordinance requires the separation of mandatory recyclables from other 
wastes, establishes requirements for solid waste haulers, and mandates that owners of multi-unit 
properties offer recycling for tenants at least once per month, and that recycling receptacles be 
provided in public spaces (Chittenden Solid Waste District, 2015). The history of CSWD’s 
diversion policies date back to 1993, when mandatory recycling was enacted for residents and 
businesses in Chittenden County, which was later expanded with the 2016 landfill ban ordinance 
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(Chittenden Solid Waste District, n.d.-b). Chittenden County is serviced by private haulers who 
must be licensed through the Solid Waste District; licensing protocols and requirements are 
included in the Solid Waste Management Ordinance. To maintain a license, commercial haulers 
must provide recycling services, educate customers about proper disposal of materials banned 
from landfill, and must not knowingly collect contaminated loads (Chittenden Solid Waste 
District, 2015). Haulers must also submit monthly reports to the Solid Waste District with 
collection and disposal data. The ordinance also includes the enactment of a Banned Materials 
Fee: “there is hereby imposed a twenty dollar ($20.00) per ton Banned Materials Fee, with a 
sixty dollar ($60.00) minimum charge per load, on Persons dumping any load destined for 
Disposal containing ten percent (10%) or more by volume of Special Wastes, Yard Trimmings, 
or Mandatory Recyclables, or any amount of Hazardous Waste” (Chittenden Solid Waste 
District, 2015, p. 19). 
 
4.3 Policy Type 2: Zero Waste Public Venues and Events 
4.3A Zero Waste Public Venues and Events Policy Description 
This action refers to adopting Zero Waste goals for public spaces and activities. A broad 
set of measures fall under this category, including providing training and materials to venues and 
coordinators, establishing checklists and guidelines, requiring waste management plans, 
providing or mandating diversion services, and creating waste reduction incentives. 
4.3B Zero Waste Public Venues and Events Implementation Examples 
4.3B.1 San Francisco, CA 
Recycling and composting is required at all events held within San Francisco (population 
884,000), per their 2009 Mandatory Recycling and Composting Ordinance. This ordinance 
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covers a wide scope of provisions, including mandatory separation of trash, recycling, and 
compost: “All persons in San Francisco must source separate their refuse into recyclables, 
compostables and trash, and place each type of refuse in a separate container designated for 
disposal of that type of refuse. No person may mix recyclables, compostables or trash, or deposit 
refuse of one type in a collection container designated for another type of refuse, except as 
otherwise provided in this Chapter” (City of San Francisco, 2009). Section 1905 of the ordinance 
outlines requirements for managers of food vendors and events, including that trash, recycling, 
and composting services be provided, and yearly trainings or education be administered to new 
tenants, employees, contractors, and janitors (City of San Francisco, 2009). San Francisco’s first 
diversion goal was set in 2002, aiming to reach 75% waste diversion by 2010. This target was 
expanded in 2003, setting the goal to achieve Zero Waste by 2020 (Haley & Guisti, n.d.). San 
Francisco’s waste diversion rate is one of the highest in the county, reaching approximately 80% 
in 2012 (Haley & Guisti, n.d.). In lieu of hauler contracts, San Francisco’s 1932 refuse ordinance 
dictates the relationship between the City and its hauler. This ordinance established 97 exclusive 
permit areas, which, over time, were purchased entirely by Recology, “resulting in the company 
becoming the exclusive collector of discarded materials for a fee within the city limits” (Haley & 
Guisti, n.d.). This allows the City to set pricing, administer oversight, and implement research 
and outreach, and the hauler to provide the services and reporting. 
4.3B.2 Boulder, CO 
In 2015, Boulder, Colorado (population 107,000) adopted a Universal Zero Waste 
Ordinance, which, among other provisions, requires all events permitted by the City to provide 
recycling and compost collection. The ordinance states, “All special events and temporary events 
at a venue facility in the City of Boulder must provide recyclables and compostables collection 
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in compliance with the City’s Special Event Permit Requirements” (City of Boulder, 2015a). 
These requirements include adequate Zero Waste stations and signage (coordinators must submit 
event maps prior to events identifying locations of these stations), only providing serviceware 
that is either recyclable or compostable, and dedicating trained staff to monitor stations to avoid 
contamination (City of Boulder, n.d.-a). The City also developed a Zero Waste Event Checklist, 
which provides step-by-step instruction for event coordinators to ensure compliance with the 
ordinance. Boulder City Council first adopted a Zero Waste Resolution in 2006, and these efforts 
eventually evolved into the Zero Waste Strategic Action Plan in 2015 (City of Boulder, 2015b). 
Boulder’s waste diversion rate has increased in recent years, reaching 57% in 2018 (Briggs, 
n.d.). Waste collection in Boulder is provided by a number of licensed haulers - all of which are 
required to offer trash, recycling, and compost pickup. The City does not dictate rates or 
appropriate levels of services, but does require annual reporting (City of Boulder, 2020). 
4.3B.3 Austin, TX  
Austin’s (population 950,715) Special Events Ordinance requires the submittal of a waste 
reduction and diversion plan for permitted events (City of Austin, 2018). This ordinance also 
prohibits the dispersal of expanded polystyrene, glass containers, or single-use carryout bags at 
events within the city. Per Austin’s waste management guidelines, certain events must submit 
site maps specifying the location of collection bins throughout the venue; offer a 1:1 ratio of 
trash:recycling disposal opportunities11 with proper grouping and labeling; recycle aluminum, 
plastics, and cardboard; and provide education for staff and vendors about locations of collection 
bins (Austin Center for Events, n.d.). For events expecting at least 500 attendees, organizers can 
apply for a Zero Waste Event Rebate through the City. This rebate covers up to $750 for 
 
11 A 1:1 ratio of trash:recycling means there are the same number of recycling receptacles as trash. 
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diversion services used at the event, if specifications are followed and proof of service is 
provided (City of Austin, n.d.-a). The City of Austin provides curbside trash, yard waste, 
composting, and recycling services to single-family homes and multi-unit residential properties 
with four or fewer units, and businesses can choose to opt-in. Costs are bundled and based on 
trash cart size (volume-based). For larger multi-unit residences and businesses, waste collection 
is provided by private haulers, who must obtain a license from the City. The license specifies 
reporting requirements, which must be submitted semi-annually and include the amount (in tons) 
of materials brought to landfills, recycling facilities, and organic materials processing facilities 
(also including C&D waste measurements; City of Austin, 2020). Additionally, in 2010, Austin 
passed a Universal Recycling Ordinance, which requires commercial properties to have recycling 
programs, and establishments with food permits to have organics diversion programs. A hauler 
guide for complying with the ordinance is available online. The ordinance does not specifically 
impose requirements for special events, although the policy does list event facilities as a 
“commercial property” (Austin Resource Recovery, 2014). Austin’s Universal Recycling 
Ordinance is described in subsection 4.8B.2. 
4.3B.4 San Diego, CA 
In 2007, San Diego (population 1.42 million) adopted a Universal Recycling Ordinance. 
Among other requirements impacting residents, commercial facilities, and businesses, this 
ordinance mandates that special events permitted by the City must provide an equal number of 
recycling and landfill bins and place them next to each other, clearly label receptacles, and 
recycle (at minimum) aluminum/metal cans, and glass and plastic bottles and jars (City of San 
Diego, 2007). An additional ordinance (effective February 2019) prohibits expanded polystyrene 
from special events, and requires that straws and utensils be distributed only upon consumer 
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request (City of San Diego, n.d.-a). San Diego’s journey to Zero Waste emerged amidst the state 
of California’s passage of Assembly Bill 939 in 1989, which required all California jurisdictions 
to divert at least 50% of their waste by 2000 (City of San Diego, n.d.-b). Since then, San Diego’s 
diversion rate has been steadily increasing, reaching 68% in 2012. San Diego’s 2015 Zero Waste 
Plan set the goals of 75% waste diversion by 2020, 90% diversion by 2035, and 100% diversion 
by 2040 (San Diego Environmental Services Department, 2015). The City of San Diego offers 
municipal curbside trash, recycling, and yard waste services to the public (trash has been 
provided for almost 100 years, recycling started in 2001; City of San Diego, n.d.-c). 
4.3B.5 Salt Lake City, UT 
The Municipal Code of Salt Lake City (population 200,500) includes requirements 
pertaining to waste generation at events (City of Salt Lake City, 2019). These specifications 
require that recycling service be provided at all permitted events at the same or greater volume as 
trash service. Containers must be placed in convenient locations, and proper signage must be 
included. It is the event organizer’s responsibility to ensure that recycling is delivered to a 
recycling facility. The City also provides waste management plan and post assessment tools to 
aid waste diversion efforts (Salt Lake City Sustainability, n.d.-a). The City’s Solid Waste and 
Recycling Ordinance, which requires separation of trash, recycling, and compost and establishes 
the City’s collection program, was expanded in 2016 to include business and multifamily 
properties. Through these regulations, the City provides collection services to residences which 
are charged a fee (included on their Public Utilities water bill) based on the size of the trash bin. 
Residences can opt-out of this service, but they will still be charged the fee. The City also 
provides a voluntary curbside glass collection at an additional fee. Businesses and multifamily 
residences are required to subscribe to services through an authorized hauler and ensure 
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compliance with diversion requirements (Salt Lake City Sustainability, n.d.-b). More broadly, 
Salt Lake City adopted a Zero Waste Resolution in 2011, setting an interim goal to divert 70% of 
waste by 2025, and a Zero Waste goal by 2040. In 2015-2016, the City achieved 40% diversion 
through their City Waste and Recycling program (Salt Lake City Department of Sustainability, 
2017). 
4.3B.6 Seattle, WA 
Seattle’s recycling and composting requirements (described in subsection 4.2B.1) apply 
to events within the City. Cups, plastic bottles, plastic tubs, aluminum, cans, glass bottles, glass 
jars, and cardboard are required to be collected for recycling at events, and food waste from food 
prep areas and plate scrapings from staff areas must be composted (Hara, n.d.). 
 
4.4 Policy Type 3: Universal Provision of Service 
4.4A Universal Provision of Service Policy Description 
 These policies require waste haulers to provide recycling and/or composting service to all 
or specific types of customers (for example, large generators) within a certain jurisdiction. In 
other words, haulers who collect trash must also provide recycling and/or compost/organic debris 
collection bins for customers. 
4.4B Universal Provision of Service Implementation Examples 
4.4B.1 Eugene, OR 
In Eugene (population 170,000), licensed haulers are required to provide curbside 
recycling and yard debris collection services (City of Eugene, 2019). The number of solid waste 
hauler licenses issued by the city is limited to eight, and the license term is five years. Although 
waste hauling is provided by private businesses, the City sets rates and standards for collection 
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(Wisth, n.d.-a). Curbside costs are bundled, so customers pay one price for trash, recycling, and 
yard waste (Zublin, n.d.-a). In late 2019, after a three-year pilot program, Eugene expanded their 
yard waste program to include food waste (including meat and dairy), at no extra cost to 
customers (Wisth, n.d.-b). 
4.4B.2 Boulder, CO 
Boulder’s 2015 Universal Zero Waste Ordinance requires all trash haulers to also provide 
recycling and compost collection. Prices must be bundled, but the city does not dictate rates 
(City of Boulder, 2015a). More information about Boulder’s Zero Waste efforts is provided in 
subsection 4.3B.2. 
4.4B.3 San Francisco, CA 
The 2009 Mandatory Recycling and Composting Ordinance in San Francisco (described 
in the subsection 4.3B.1) includes requirements for haulers. The ordinance states that “All 
collectors must appropriately designate the collection containers they provide to customers for 
source separation of recyclables, compostables and trash” (City of San Francisco, 2009, p. 10). 
The City sets pricing, and contracts exclusively with a single waste hauler, Recology. According 
to the City of San Francisco, “residents receive recycling and composting service with landfill 
service at a flat rate. Apartment buildings (6 units or more) and businesses pay a reduced rate for 
recycling and composting service. When residents and businesses recycle and compost 
everything correctly, they can reduce landfill service and save money” (San Francisco 
Department of the Environment, n.d.). 
4.4B.4 Fort Collins, CO 
Fort Collins (population 165,000) adopted a Zero Waste Plan in 2013, setting the goal to 
achieve Zero Waste by 2030 (Smith, n.d.). Their Municipal Code states that haulers are required 
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to provide residential recycling in addition to trash collection at no extra cost (City of Fort 
Collins, 2020). This service is being phased-in for commercial generators, which could choose to 
opt-in (for an additional fee) before 2017. By the end of 2020, haulers are required to collect 
recycling from all commercial generators. Pricing does not have to be bundled for commercial 
generators: “the cost for minimum recycling service must be billed in addition to the cost of solid 
waste collection service for all multi-family and commercial customers. The charge for both such 
services may be itemized separately for billing purposes, but shall not be reduced to exclude the 
cost of minimum recycling service” (City of Fort Collins, 2020). Collection is provided by 
private haulers who must be licensed through the City. Though collection rates vary, Fort Collins 
has a Pay-As-You-Throw pricing structure (described in subsection 4.7B.1), requiring garbage to 
be billed by volume, and recycling costs to be included with trash collection. 
 
4.5 Policy Type 4: Universal Access to Service 
4.5A Universal Access to Service Policy Description 
Under these measures, waste haulers are required to offer recycling and composting 
services to customers (and individuals can choose to opt-in or out). 
4.5B Universal Access to Service Implementation Examples 
4.5B.1 Longmont, CO 
Longmont (population 94,000) passed a Zero Waste Resolution in 2008, declaring itself a 
Zero Waste Community (City of Longmont, 2008). This is in line with Boulder County’s Zero 
Waste Resolution from 2005, and Zero Waste Plan adopted in 2010 (Boulder County, 2005; 
Boulder County, 2010). The City of Longmont provides waste collection services, including 
recycling collection and opt-in compost collection. Residential recycling is included with trash 
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collection at no additional cost, and curbside compost service is optional for a fee of 
$6.60/month (City of Longmont, n.d.-a). Longmont also adopted a Pay-As-You-Throw pricing 
structure in 2017, more information is included in subsection 4.7B.1. 
4.5B.2 Portland, OR 
The City of Portland (population 650,000) has been adapting its solid waste laws since 
the 1980s to encourage more recycling and composting. Currently, residential waste hauling is 
franchised within the City, and rates are set and standardized by the City. Pricing is bundled, so 
customers pay one price for trash, recycling, and compost collection (City of Portland, n.d.-a). 
The Portland Composts! Program, developed in 2005, “requires every garbage and recycling 
company that offers commercial service, to offer composting collection – or to sub-contract with 
a company that does. Business participation is voluntary” (City of Portland, n.d.-b). More 
information about Portland’s diversion requirements is described in subsection 4.8B.4. 
 
4.6 Policy Type 5: Mandatory Subscription 
4.6A Mandatory Subscription Policy Description 
 A subscription requirement mandates that all residents and/or businesses/institutions 
within specific boundaries subscribe to diversion services (recycling and/or compost). This is 
similar to Universal Provision of Service, except the party held accountable in this case is the 
property owner rather than the waste hauler. 
4.6B Mandatory Subscription Implementation Examples 
4.6B.1 Boulder, CO 
 The Universal Zero Waste Ordinance in Boulder, Colorado (described in subsection 
4.3B.2) requires all homeowners to subscribe to waste hauling services, and property managers  
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to provide trash, recycling, and composting to residents (City of Boulder, n.d.-b). 
4.6B.2 Salt Lake City, UT 
In Salt Lake City’s 2016 Business and Multifamily Recycling Ordinance requires larger 
generators to “Subscribe to recycling service or green waste service with an authorized hauler 
capable of diverting fifty percent (50%) of the solid waste and recyclable items generated” (City 
of Salt Lake City, 2019). More information about Salt Lake City’s Zero Waste policies and 
efforts is provided in subsection 4.3B.5. 
4.6B.3 San Diego, CA 
San Diego’s Universal Recycling Ordinance (2007) states that businesses and residences 
serviced by a franchisee must participate in curbside or on-site recycling collection. At 
minimum, this collection must include plastic bottles and jars, paper, newspaper, metal 
containers, cardboard, and glass containers, as well as other recyclable materials for which 
markets exist (such as recyclable food waste and scrap metal; City of San Diego, 2007). See 
subsection 4.3B.4 for more on San Diego’s Zero Waste efforts. 
4.6B.4 Vail, CO 
The Town of Vail (population 5,363) adopted a Recycling Requirements Ordinance in 
2014, which included provisions for solid waste haulers as well as waste generators. Private 
haulers are required to be registered through the Town, which mandates pricing structure 
(volume-based) and reporting requirements. This ordinance also states that generators are 
required to source separate all recyclable materials from trash, and present them “for collection 
by a registered municipal solid waste hauler” (Town of Vail, 2014). Vail Municipal Code 
Chapter 12 includes specifics on recycling requirements (Town of Vail, 2019). Though the Town 
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itself does not have a Zero Waste plan, the privately owned Vail Resorts announced in 2017 a 
Zero Waste to landfill goal by 2030 (Biebl & Ladyga, 2017). 
 
4.7 Policy Type 6: Pay-As-You-Throw (PAYT) 
4.7A Pay-As-You-Throw Policy Description 
PAYT is a pricing structure that incentivizes waste reduction. Haulers provide volume-
based garbage collection services, charging less for smaller bins. Customers subscribe based on 
the amount of waste they anticipate producing, and can typically change their subscription if 
their generation rate changes. This can also involve setting pricing requirements on recycling, 
mandating that recycling is offered at a lower rate than garbage (thus incentivizing recycling 
over landfilling). 
4.7B Pay-As-You-Throw Implementation Examples 
4.7B.1 Colorado 
Many communities in Colorado have adopted a volume-based, or PAYT pricing system 
for waste collection. Fort Collins’ Municipal Code specifies that licensed haulers must charge 
customers based on the volume of the solid waste container being utilized (City of Fort Collins, 
2017). Boulder County’s Hauler Ordinance requires that all licensed haulers servicing 
unincorporated Boulder County “charge an incremental standardized price for each base volume 
unit of Landfill Material subscribed to or placed by the customer” (Boulder County, 2019, p. 8). 
Additionally, Longmont’s city-provided waste collection services incorporated a PAYT pricing 
structure in 2017 (City of Longmont, n.d.-b). 
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4.7B.2 Seattle, WA 
In Seattle, where service costs are determined by the City, a volume-based pricing 
structure for garbage is included in the Municipal Code. If customers choose to opt-out of service 
(no pickup), a minimum charge of $6.85/month is still administered “to cover landfill closure 
costs, billing, collection, Low Income Rate Assistance, and hazardous waste costs” (City of 
Seattle, 2020). More on Seattle’s Zero Waste efforts is included in subsection 4.2B.1. 
 
4.8 Policy Type 7: Mandatory Recycling and Composting 
4.8A Mandatory Recycling and Composting Policy Description 
Going one step further than mandatory subscriptions, mandatory recycling and 
composting policies require that recycling and/or composting is properly sorted from landfill-
bound materials. These policies also can mean that businesses or property owners must provide 
recycling and/or composting collection in addition to landfill disposal. 
4.8B Mandatory Recycling and Composting Implementation Examples 
4.8B.1 Boulder, CO 
In addition to requiring households and property managers to subscribe to waste hauling 
services, Boulder’s Universal Zero Waste Ordinance mandates that businesses separate recycling 
and composting from trash and provide annual reports to the City (City of Boulder, 2015a). More 
information on this ordinance is available in subsection 4.3B.2. 
4.8B.2 Austin, TX 
In Austin, a Universal Recycling Ordinance was passed in 2010, requiring property 
owners to provide recycling services for tenants and employees and food establishments to offer 
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organics collection services (City of Austin, 2020). More information about Austin’s Zero Waste 
policies is provided in subsection 4.3B.3. 
4.8B.3 Seattle, WA 
In Seattle, both commercial establishments and residents are required to separate paper, 
cardboard, glass and plastic bottles and jars, aluminum and tin cans, food waste, compostable 
paper, and yard waste. Additionally, the municipal code specifies that “commercial 
establishments that generate food waste or compostable paper shall subscribe to a composting 
service, process their food waste onsite, or self-haul their food waste for processing” (City of 
Seattle, 2020). Property managers must also provide composting services for tenants. 
Noncompliance results in extra collection fees. See more on Seattle’s Zero Waste policies in 
subsection 4.2B.1. 
4.8B.4 Portland, OR 
In Portland, effective January 2019, businesses and multifamily residences are required to 
recycle at least 75% of their solid waste, and food scrap-generating businesses must divert 
organic waste (City of Portland, 2019a). Residential waste hauling is franchised, and commercial 
waste hauling requires a permit. Per Portland’s Solid Waste and Recycling rules, “If a permittee 
provides solid waste collection services to a customer, the permittee must offer recycling 
collection services to the customer. The permittee shall also offer compostable material 
collection services to a customer that is a food scrap generating business” (City of Portland, 
2019b). The greater Oregon Metro district (which Portland is located in) also requires businesses 
to divert food waste (Oregon Metro, 2018). For residential services, composting, recycling, and 
garbage is provided, and rates (which are set by the City) are variable based on the volume and 
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frequency of trash collection. Pricing options also include special services, such as recycling and 
composting only, and on-call pickup (City of Portland, n.d.-a).  
4.8B.5 San Diego, CA 
Per San Diego’s Universal Recycling Ordinance, “persons who are provided with 
curbside recycling collection services by the City of San Diego shall participate in the City 
curbside recycling program by separating recyclable materials from other solid waste” (City of 
San Diego, 2007, p. 4). See subsection 4.3B.4 for more information. 
4.8B.6 Cambridge, MA 
Cambridge (population 114,000) enacted a mandatory recycling ordinance in 2007. This 
ordinance requires “each owner or occupant in Cambridge to separate all designated recyclable 
materials from other refuse” (City of Cambridge, 2019). The City’s Public Works Department 
provides recycling services to residential dwellings for free (and will be expanding curbside 
compost services), though the ordinance applies to “all buildings without regard to whether the 
building’s solid waste is collected by the City” (City of Cambridge, 2019a). The ordinance also 
established a Recycling Advisory Committee, which, “as requested, shall provide advice, 
assistance and recommendations to the Commissioner regarding the recycling program” (City of 
Cambridge, 2019a). Violations result in a $25-$300 fee, and the City can refuse collection if bins 
are contaminated. The City of Cambridge also has a Zero Waste goal included in their 2019 Zero 
Waste Master Plan. This plan set trash reduction goals of 30% reduction by 2020 and 80% 
reduction by 2050 (City of Cambridge, 2019b). 
4.8B.7 New York City, NY 
In New York City (population ~8.623 million), the Commercial Organics Law was 
passed in 2016, requiring certain businesses (based on establishment size) to separate organics 
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(including food scraps, plant trimmings, food-soiled paper and certified compostable products) 
from trash. Bins and signage must be made available by the business. The law identifies three 
options for properly managing organic waste: hiring a certified private hauler, self-hauling to a 
processor or transfer station, or on-site processing (City of New York, n.d.-a). This law is part of 
a larger effort to reach Zero Waste (90% waste reduction) by 2030 (City of New York, 2019). 
The City provides residential waste collection, and began piloting curbside composting in certain 
areas in 2013. Business collection is serviced by private haulers, and businesses are also required 
to recycle (City of New York, n.d.-b). 
4.8B.8 Davis, CA 
Davis’ (population 69,000) Municipal Code specifies that all customers, businesses and 
tenants must separate trash, recycling, and compost (City of Davis, 2015). The City also requires 
that all occupancies subscribe to the City’s contracted waste hauling service - which provides 
trash, recycling, and organics collection (City of Davis, n.d.-a). In 2011, Davis adopted a Zero 
Waste Resolution, setting a goal to achieve 1.9 pounds per capita waste generation per day, and a 
75% diversion rate by 2020. The Resolution also directed the Public Works Department to 
develop a resource management plan, “which incorporates specific, feasible and quantifiable 
waste reduction goals and identifies specific zero waste implementation actions” (City of Davis, 
2011, p. 2). Davis’s waste collection is provided by their exclusive franchisee, Recology Davis 
(formerly Davis Waste Disposal), which operates with a pay-as-you-throw pricing structure (City 
of Davis, n.d.-b). 
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4.9 Policy Type 8: Recycling Provisions 
4.9A Recycling Provisions Policy Description 
This set of policies sets requirements for recycling and/or waste reduction and collection 
practices, such as making trash collection contingent upon setting out a recycling bin with the 
trash receptacle, or requiring businesses and/or institutions to create and submit recycling plans 
and/or establish space for recycling. 
4.9B Recycling Provisions Implementation Examples 
4.9B.1 Griffin, GA 
Griffin’s (population ~23,000) recycling requirements from 2017 state that “No item that 
has been classified as recyclable material shall be disposed in a customer’s solid waste 
container,” and that, for residents, “Each recycling container shall be placed at the curb along 
with the container for solid waste disposal. Any customer that fails to place their assigned 
recyclable container with recyclables at the curb on their scheduled day of pickup shall be in 
violation of this article, will be subject to not having their household solid waste removed by city 
employees, and shall not be entitled to a refund” (City of Griffin, 2019). 
4.9B.2 Pittsburg, CA 
In 1991, Pittsburg (population ~72,000) began requiring recycling collection site plans 
from nonresidential establishments. The plan must include a waste audit identifying “the 
categories and volume of recyclables generated on the property,” designate a space for recycling 
collection, and identify recycling diversion plans (City of Pittsburg, 1991). Pittsburg has a 
curbside recycling program (funded by a fee on all residential property owners), but participation 
in the program is not mandatory; although the municipal code does state that recycling must be 
separated from trash. 
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4.10 Policy Type 9: Licensing and Permitting Requirements 
4.10A Licensing and Permitting Requirements Policy Description 
Utilizing licensing is a way for cities to impose requirements for haulers and  
establish reporting mechanisms. Under these rules, waste haulers must be licensed or receive 
permits from the city, contingent upon their compliance with Zero Waste regulations (for 
example, that garbage haulers must also offer recycling and composting services) and reporting 
requirements. 
4.10B Licensing and Permitting Requirements Implementation Examples 
4.10B.1 Boulder, CO 
The City of Boulder’s Universal Zero Waste Ordinance requires haulers to submit  annual 
reports of collected trash, recyclables, and compostables to the city manager. Trash haulers are 
also required by ordinance to provide recycling and composting services (City of Boulder, 
2015a). Boulder’s ordinance is described in more detail in subsection 4.3B.2. In addition, 
Boulder County enacted a Hauler Ordinance in 2019, specifying licensing procedures, pricing 
structures (volume-based), reporting requirements, and collection/service requirements (Boulder 
County, 2019). Boulder County also has its own Zero Waste Resolution (established in 2005), 
plan, and guide (Boulder County, n.d.). 
4.10B.2 Austin, TX 
The City of Austin requires that private haulers be licensed (for a fee) and report semi-
annually (in January and July each year) the amount of trash, recyclables, and organics collected 
and hauled to landfills, recycling facilities, and organic materials processing facilities (City of 
Austin, n.d.-b). More on Austin’s zero waste regulations is available in subsection 4.3B.3. 
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4.10B.3 Salt Lake City, UT  
In Salt Lake City, though the City provides collection services to residences (see 
subsection 4.3B.5 for more information), private haulers also operate in the City. Starting in 
2016, these haulers must be authorized by the City, pay a registration fee, administer recycling 
services, and report to the City (City of Salt Lake City, n.d.). 
4.10B.4 Vail, CO 
The Town of Vail specifies that private haulers must be registered through the Town. 
Haulers must comply with Town-mandated volume-based pricing structure, collect recycling, 
and submit reports to the Town (Town of Vail, 2019). More on Vail’s recycling and hauler 
requirements in subsection 4.6B.4. 
 
4.11 Policy Type 10: Taxes and Financial Incentives 
4.11A Taxes and Financial Incentives Policy Description 
Creating taxes or fees on garbage can generate revenue for Zero Waste programs and 
incentivize waste reduction. Pricing structures, such as requiring that diversion services cost less 
than landfilling, as well as establishing fees for improperly sorting materials, also incentivize 
waste diversion. Haulers also can benefit from these policies through rebate systems or 
rewards/appreciation benefits. 
4.11B Taxes and Financial Incentives Implementation Examples 
4.11B.1 Boulder, CO 
Boulder established a voter-approved trash tax in 1994, which is “an occupation tax on 
trash haulers.” This tax is typically passed on to customers with their collection fees. The current 
rate is $3.50 per month per household, and $.85 per cubic yard of trash for businesses and 
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commercial properties using centralized dumpsters. This tax generates approximately $1.8 
million in revenue each year, and is used to fund a variety of Zero Waste programs, including 
curbside compost collection, CHaRM, etc. (City of Boulder, n.d.-c). More on Boulder’s Zero 
Waste efforts is included in subsection 4.3B.2. 
4.11B.2 Austin, TX 
The City of Austin has a rebate program for businesses working to reduce their waste. 
Eligible businesses must be expanding Zero Waste efforts beyond what is required by the 
Universal Recycling Ordinance, and must contract with a licensed hauler. The rebate is up to 
$1,800 (City of Austin, n.d.-c). More information about Austin’s Zero Waste efforts are 
described in subsection 4.3B.3. 
4.11B.3 Santa Clara, CA 
In 2016, the City of Santa Clara (population ~127,000) implemented a hauler licensing 
fee structure to incentivize diversion (City of Santa Clara, 2016). Per this agreement, the higher 
the percentage of collected materials diverted from landfill by the private hauler, the lower the 
annual fee paid to the City. 
4.11B.4 San Francisco, CA 
San Francisco’s rate structure incentivizes waste diversion. Residents pay a single fee for 
trash, recycling, and composting, and businesses and multifamily residences “pay a reduced rate 
for recycling and composting service.” Additionally, building owners are fined if they do not 
provide trash, recycling, and composting and information about waste collection/sorting to 
tenants (San Francisco Department of the Environment, n.d.). See subsection 4.4B.3 for more 
info on San Francisco’s Zero Waste efforts. 
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4.12 Policy Type 11: Education and Outreach Campaigns 
4.12A Education and Outreach Campaigns Policy Description 
Some solid waste entities have established outreach and reporting requirements and/or 
goals for their districts. This can include contacting a certain number of businesses, institutions, 
and/or residents that must be reached, offering a certain number of workshops, dispersing 
outreach materials (educational pamphlets, guides, etc.) a certain number of times per year, etc. 
4.12B Education and Outreach Campaigns Implementation Examples 
4.12B.1 Boulder, CO 
Waste reduction ordinances in some cities include education provisions. For example, in 
Boulder, property and business owners must provide trainings for employees and tenants on how 
to properly sort waste (City of Boulder, n.d.-b). Boulder’s Zero Waste efforts are described in 
subsection 4.3B.2. 
4.12B.2 Austin, TX 
The City of Austin provides free composting classes for residents, through which 
attendees can receive a $75 rebate on home composting equipment (ILSR, n.d.). Austin’s Zero 
Waste efforts are described in subsection 4.3B.3. 
4.12B.3 Vermont Solid Waste Districts 
In the State of Vermont, each Solid Waste District is required to create a Solid Waste 
Implementation Plan, where they set goals for education and outreach. Each year, they must 
complete SWIP reporting to indicate whether goals have been met. These outreach goals must be 
in compliance with the State’s Materials Management Plan, which outlines minimum 
requirements for outreach to schools, businesses, at events, and regarding various types of waste 
(Vermont Department of Environmental Conservation, 2014). See subsection 4.2B.3 for more on  
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Vermont’s Zero Waste policies. 
 
4.13 Policy Scan Summary 
 This policy scan presents eleven policy types that accomplish similar goals as ZERO by 
FIFTY Action D3.1: Adopt a community-wide Universal Zero Waste Ordinance (see Appendix 
A). These policy types are summarized in Table 2 below.  
Zero Waste Policy Types 
Policy Type Description Implementation Examples 
Landfill Bans Restricts the types of materials that can be 
disposed of in landfills. 
Seattle, WA; Fort Collins, CO; 
Chittenden County, VT 
Zero Waste Public 
Venues and Events 
Establishes Zero Waste goals or requirements for 
public spaces and activities. 
San Francisco, CA; Boulder, CO; 
Austin, TX; San Diego, CA; SLC, 
UT; Seattle, WA 
Universal Provision of 
Service 
Haulers must provide recycling and/or compost 
collection to all customers. 
Eugene, OR; Boulder, CO; San 
Francisco, CA; Fort Collins, CO 
Universal Access to 
Service 
Haulers must offer recycling and/or compost 
collection; customers can choose whether or not to 
participate. 
Longmont, CO; Portland, OR 
Mandatory Subscription All residents and/or commercial entities must 
subscribe to diversion services. 
Boulder, CO; SLC, UT; San Diego, 
CA; Vail, CO 
Pay-As-You-Throw Volume-based pricing structure for waste 
collection. 
Colorado; Seattle, WA 
Mandatory Recycling and 
Composting 
Recycling and/or composting must be collected 
separately from trash. 
Boulder, CO; Austin, TX; Seattle, 
WA; Portland, OR; San Diego, CA; 
Cambridge, MA; NYC, NY; Davis, 
CA 
Recycling Provisions Sets requirements for recycling and/or waste 
reduction and collection practices. 
Griffin, GA; Pittsburg, CA 
Licensing and Permitting 
Requirements 
Waste haulers must be licensed or receive permits 
from the City, contingent upon their compliance 
with Zero Waste regulations. 
Boulder, CO; Austin, TX; SLC, UT; 
Vail, CO 
Taxes and Financial 
Incentives 
Taxes or fees for garbage disposal, pricing 
structures incentivizing diversion, rebate 
programs, etc. 
Boulder, CO; Austin, TX; Santa 
Clara, CA; San Francisco, CA 
Education and Outreach 
Campaigns 
Establishes outreach standards for solid waste 
entities. 
Boulder, CO; Austin, TX; VT Solid 
Waste Districts 
Table 2. Overview of Zero Waste policy types. 
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The variation of Zero Waste policy types explored in this chapter indicates that 
establishing diversion and/or collection infrastructure (such as requiring sorting stations at 
certain establishments and ensuring haulers are equipped to collect separate waste streams) and 
increasing access to waste diversion and reduction opportunities can be accomplished in a 
number of ways. Additionally, the array of implementation examples covered in this chapter 
demonstrates that each policy type can be modified in its design, in order to be effective in a 
given community. This knowledge about the types of policies and programs that have been 
successfully adopted in other communities opens up the Zero Waste policy opportunities for 
Missoula. The tried-and-true strategies utilized by other communities reveal the actions that 
would likely help Missoula achieve our access and infrastructure goals outlined in ZERO by 
FIFTY Action D3.1.  
Though instrumental in presenting the Zero Waste policy options available to Missoula, 
this policy scan is limited in scope. This scan merely reveals surface-level information, and does 
not provide any analysis of how implementation of these policies is going within example 
communities. It also does not effectively measure the efficacy of these policies, and whether or 
not they truly aid in fostering a Zero Waste community. Thus, this research step is the first of 
several pieces which inform the Zero Waste policy recommendations presented in Chapter 8 of 
the present report. The next chapter presents an analysis of food waste reduction policies, using 
results from prior research to determine the effectiveness of various policy types. 
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CHAPTER 5: Food Waste Reduction Policy and Program Options 
 
Combating wasted food is a multi-pronged endeavor. Because the impacts of wasted food 
extend throughout the entire lifecycle - from production to disposal (a discussion of these 
impacts is provided in Section 2.2) - interventions are necessary at each stage (upstream, 
midstream, and downstream). If these efforts are to be successful, they must be data-driven and 
targeted toward high-impact solutions. Therefore, information on the sources of food waste 
generation, composition of the food waste stream, and attitudes about wasted food is essential in 
creating effective policy interventions. This section begins by presenting available data on each 
of these points. Next, I summarize ReFED’s food waste solutions analysis12, which identified 
and ranked a total of 27 opportunities and actions to combat wasted food, before turning to how 
the top four solutions identified might move Missoula towards its waste reduction goals. This 
research expands upon the policy scan provided in the previous chapter by measuring the 
effectiveness of these policy options based on ReFED’s analysis and ranking criteria, and 
considering them in light of Missoula’s established priorities. The purpose of this chapter is to 
provide insight into the origins of wasted food, and analyze various methods of addressing food 
waste in order to reveal the most beneficial actions for Missoula to pursue. 
 
5.1 Sources and Composition of Food Waste 
Analyses of the US food waste stream have revealed a few trends. According to ReFED, 
of the estimated 57 million metric tonnes of food waste generated annually in the US, 43% is 
 
12 Background on ReFED and their solutions analysis is provided in Section 3.2B of this paper. 
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generated at the household level, 40% at the business level, 16% by farms, and 2% by 
manufacturers (ReFED, 2016, p. 13; see Figure 6). USDA data from 2010 presented slightly 
different results, indicating that households were responsible for more than twice the amount of 
food waste (90 billion pounds) as businesses (43 billion pounds; Buzby, Wells, & Hyman, 2014, 
p. 5). Still another organization, the Natural Resources Defense Council (NRDC) quantified and 
analyzed food waste in three different cities (Nashville, Denver, and New York City), revealing 
that residential food waste accounted for between 33% and 54% of the food waste stream 
(Hoover, 2017, p. 9). Regardless of the exact numbers, one trend remains clear: that the 
commercial (mostly restaurants and grocery stores) and residential sectors are the largest 
generators of food waste in the US, with the household generation rate typically surpassing that 
of businesses. Additionally, according to ReFED, unsold produce from farms and packinghouses 
(largely due to “cosmetic imperfections”) is almost entirely “composted on-site or left to be tilled 
into the soil where it enhances soil health similarly to compost” (ReFED, 2016, p. 12). Of the 
relatively little food that is lost in the manufacturing stage, an estimated 95% is recycled, 
typically for animal feed. In contrast, less than 10% of food waste from consumers and 
businesses is recovered or recycled (ReFED, 2016, p. 13). This indicates that intervention efforts 
directed toward commercial businesses and residents/consumers would likely have the highest 
impact, with particular attention paid to consumers, restaurants, and grocery stores. 
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Figure 7. Major food waste generators in the US (reprinted from ReFED, 2016, p. 13). 
 
 Trends also emerge in the types of food that are wasted. Venkat’s (2011) analysis of food 
waste and its impacts found that, by weight, the top wasted foods in the US are vegetables, fruits 
and juices, grains, and milk and yogurt (Venkat, 2011, p. 438). In terms of greenhouse gas 
emissions, however, the most impactful wasted foods in the US are beef, vegetables, grains, milk 
and yogurt, fruits and juices, and cheese (Venkat, 2011, p. 440). The NRDC’s analysis revealed a 
slightly different composition, but the top five wasted food categories were the same: dairy, 
vegetables, fruit, grains, and meat (Gunders et al., 2017, p. 10). The majority (68%, as quantified 
by the NRDC) of wasted food is or once was edible (a substance intended for human 
consumption) as opposed to inedible (components of food not usually consumed, such as peels 
and shells; Hoover, 2017, p. 6). Specific edible food items commonly wasted in households 
include coffee, apples, milk, and bread (Hoover, 2017, p. 23). By knowing what is wasted and by 
whom, as this information uncovers, interventions can be tailored to address the biggest 
contributors to the problem. Educational efforts and other programs can target top generators 
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(consumers and businesses) and focus on the most commonly wasted and most carbon-intensive 
foods, in order to have as high of an impact as possible. 
 
5.2 Attitudes About Wasted Food 
Attitudes about food waste, as well as information about why food is wasted, also provide 
valuable insights into the issue. The NRDC’s case study research in Nashville, Denver, and New 
York City included surveys about food-related behavior, as well as waste audits and self-
reporting kitchen diaries. One noteworthy finding was that wasting is universal in these cities - 
no significant correlation was present between the amount of food wasted and income level, 
race/ethnicity, food expenditures, or knowledge of food waste (Hoover, 2017, p. 8). The NRDC 
study also revealed that 76% of respondents believed they waste less food than the average 
American, and 70% of respondents believed they could only reduce their household’s food waste 
a little or not at all through behavior change (Hoover, 2017, p. 8). Participants also tended to feel 
less guilty about wasting food if they diverted their food scraps through composting (Hoover, 
2017, p. 26). The majority of survey respondents noted that they believed reducing their food 
waste would save money and have positive environmental impacts, but “were less in agreement 
that reducing their household’s food waste was connected to feeding hungry people or improving 
their household’s health” (Hoover, 2017, p. 37). Hoover (2017) reflected that these results 
suggest the need for more expansive education about wasted food, which should highlight the 
extent of residential contribution to the food waste stream, specific strategies on how to waste 
less of the commonly discarded items, and the upstream impacts of wasted food.  
In addition to these beliefs about food waste, respondents cited reasons for wasting food, 
the most common being inedibility (or perceived inedibility), the food being moldy or spoiled, 
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and not wanting leftovers (Hoover, 2017, p. 26). The NRDC survey also revealed that between 
25 and 50% of participants rely on date labels as “the main source of information used when 
deciding whether to throw away food” (Hoover, 2017, p. 26). Thus, intervention strategies and 
education messages toward consumers should focus on methods to combat these reasons, such as 
shifting perceptions about what is “edible,” tips for avoiding food spoilage, and how to plan 
appropriate serving sizes. 
Education, in and of itself, is a programmatic strategy for combating wasted food and 
moving toward Zero Waste, and it is also an essential element in any intervention approach. 
Because the majority of wasted food generated in affluent countries is the result of consumer 
behavior (Gustavsson et al., 2011), transforming mainstream beliefs about and practices 
surrounding food waste is key in addressing the issue of food waste. Policies and programs 
should therefore include an educational piece that seeks to foster waste-minimizing attitudes and 
behaviors.  
The City of Missoula acknowledged the importance of and declared its commitment to 
education and engagement upon adoption of the Zero Waste Resolution, stating, “through 
education, engagement of local business and non-profit leaders, leadership from citizens and 
local government, the Missoula community can lead the region in moving toward Zero Waste” 
(City of Missoula, 2016, p. 1). Keeping education and outreach as a central tenet of this larger 
effort, the following section outlines a food waste solutions analysis performed by the nonprofit, 
ReFED, and identifies and describes the top four solutions from this analysis. 
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5.3 ReFED Food Waste Solutions Analysis 
Several organizations have conducted research, made recommendations, and evaluated 
potential solutions for reducing food waste in the US. One such organization, ReFED, used 
detailed economic analysis to identify and rank a total of 27 opportunities and actions to combat 
wasted food (ReFED, 2016). The purpose of ReFED is “to build upon [waste reduction] efforts 
by developing a data-driven, nationwide inventory of food waste and generating a roadmap to 
implement cost effective solutions” (ReFED, 2016, p. 11). Their resulting report provides a 
guiding pathway for key stakeholders, which, if followed, puts the US on track to reduce our 
national food waste by 20% within ten years (ReFED, 2016, p. 11). A full list of the 27 solutions 
analyzed is available in Appendix D. Benefits and costs of presented solutions were ranked in 
terms of six categories: financial benefit, waste diverted, emissions reduced, water saved, jobs 
created, and meals recovered. The four most highly ranked solutions throughout all these 
categories include centralized composting, consumer education campaigns, waste tracking and 
analytics, and standardized date labeling (ReFED, n.d.). 
Box 7. Most impactful food waste intervention strategies identified by ReFED. 
5.3A Centralized Composting 
Centralized composting refers to “Transporting waste to a centralized facility where it 
decomposes into compost” (ReFED, 2016, p. 18). This involves the establishment and 
maintenance of industrial composting sites that can process municipal food waste. According to 
Top Four Food Waste Intervention Strategies 
 
1. Centralized composting 
2. Consumer education campaigns 
3. Waste tracking and analytics 
4. Standardized date labeling 
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ReFED, although 5,000 composting facilities exist in the US, only 500 accept food waste (with 
the remainder only processing organic material such as yard debris; ReFED, 2016, p. 61). Thus, 
there is potential for municipalities to partner with and support these facilities and expand their 
capabilities of processing food waste. This solution is the most impactful in terms of waste 
diverted, emissions reduced, and jobs created (ReFED, n.d.). Eugene, OR provides an 
implementation example of this type of government program. The City has partnered with a local 
composting facility, Rexius, to accept residential and commercial food waste. Private haulers 
(which are required to provide curbside recycling and yard debris collection alongside trash 
through a single bundled fee) transport yard debris to Rexius to be composted (Wisth, n.d.-b). 
The program recently expanded to include food waste, and both residents and businesses are 
encouraged to participate. This type of policy could be adopted in other regions to increase 
participation in composting. 
5.3B Consumer Education Campaigns 
 Consumer education campaigns is another high impact intervention. ReFED defines this 
action as “Conducting large-scale consumer advocacy campaigns to raise awareness of food 
waste and educate consumers about ways to save money and reduce wasted food” (ReFED, 
2016, p. 17). ReFED ranked consumer education campaigns as the second most impactful 
solution for financial benefit, emissions reduced, and water saved (ReFED, n.d.). Although 
educational outreach is not necessarily a government-specific intervention (since nonprofits and 
other entities can engage in these efforts as well), municipalities can create and/or support these 
campaigns as part of their strategy to reduce food waste. Per ReFED’s suggestions, these efforts 
should “increase awareness, offer tips for extending food shelf life and storing perishables 
properly, and promote a culture of active waste avoidance” (ReFED, 2016, p. 31). To accomplish 
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this, governments can create educational materials (such as digital resources, mailers, and 
articles), develop toolkits, organize community classes, reach out directly and provide trainings 
for businesses and other food generators, conduct surveys, fund educational programs, etc. As an 
implementation example, the Oregon DEQ has recognized messaging, education, and outreach as 
key components of reducing wasted food, and included these efforts in their “Strategic Plan for 
Preventing the Wasting of Food” (OR DEQ, 2017). According to this plan, OR DEQ intends to 
create print ads, radio and recorded promotions, online materials, factsheets, and curriculums to 
be disseminated to the public and key stakeholders. The goal with this type of policy is 
encouraging and informing behavior change, which is a crucial step in reducing food waste. 
5.3C Waste Tracking and Analytics 
 The third most impactful solution in ReFED’s analysis is waste tracking and analytics. 
ReFED ranked this activity as the third most highly impactful for emissions reduced, and first for 
water saved (ReFED, n.d.). This solution refers to “Providing restaurants and prepared-food 
providers with data on wasteful practices to inform behavior and operational changes” (ReFED, 
2016, p. 32). Governments can engage in these efforts by collaborating with software or program 
providers and offering services to businesses and institutions at a discounted cost. An example of 
this type of program is Alameda County, California’s “Smart Kitchen Initiative.” The county has 
partnered with Leanpath, a food waste tracking and prevention software, to provide t racking 
equipment and staff training to food service operators within the county (StopWaste, n.d.). Such 
interventions provide technical solutions for reducing waste, also generating valuable data and 
fostering cognitive and behavioral changes. 
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5.3D Standardized Date Labeling 
 ReFED’s final top-ranked food waste reduction solution is standardized date labeling, 
meaning “Standardizing food label dates and instructions, including eliminating ‘sell by’ dates, 
to reduce consumer confusion” (ReFED, 2016, p. 33). This strategy was rated as the most 
impactful solution for financial benefit, and third for water saved (ReFED, n.d.). Confusion 
about “sell by,” “best by,” “use by,” and “best before,” labels on packaged foods accounts for an 
estimated 20% of consumer waste of food still suitable for consumption (ReFED, 2016, p. 33). 
Thus, government-mandated or voluntary shifts in manufacturer labeling practices has the 
potential to reduce a substantial amount of food waste. ReFED’s report recommends that “In the 
absence of a voluntary commitment from industry...the federal government update existing FDA 
regulations to standardize date label wording. The federal government could also fund consumer 
education about these new date labeling practices” (ReFED, 2016, p. 33). An example of this 
policy is the Food Recovery Act, which has been introduced in the House and is pending review 
from subcommittees (US Congress, n.d.). This bill authorizes funding for certain food waste 
reduction efforts, expands food donation liability protection, and standardizes date labeling 
practices. The bill requires manufacturers to use the phrase “best if used by” for food quality, and 
“use by” for food safety. This top-down approach is an impactful way to minimize confusion, 
and, as a result, also minimize waste. 
5.3E Additional Recommendations 
 In addition to ReFED’s proposed solutions, the NRDC also generated a list of policy and 
programmatic recommendations based on case study research of wasted food in cities. These 
recommendations include conducting city-wide research and waste composition studies to better 
understand the local food waste stream; enacting and supporting consumer and commercial 
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educational campaigns; supporting food rescue organizations to provide quality, needed food 
(rather than unwanted or unusable food); streamlining and incentivizing food donation by 
expanding liability protection policies, providing tax incentives, requiring businesses to donate 
usable excess food, etc.; banning organic materials (including food waste) from landfill or 
otherwise requiring diversion plans; and encouraging organics recycling by building up 
composting infrastructure, creating financial incentives, or streamlining permitting (Gunders et 
al., 2017, p. 39; Hoover, 2017, pp. 54-55). These recommendations complement ReFED’s 
analysis, providing specific methods for preventing, reducing, and recycling wasted food. 
Though these recommendations arose from national research, efforts within Missoula can also 
inform local policy options. The next section describes these efforts, highlighting initial 
recommendations for the Missoula community. 
 
5.4 Recommendations from Zero Waste Initiatives in Missoula 
 The ZERO by FIFTY Plan, unanimously adopted by Missoula City Council on August 6, 
2018, provides a framework and identifies specific action steps to ensure Missoula’s Zero Waste 
goal is reached (City of Missoula, n.d.-a). The Plan describes several policy options specifically 
focused on reducing food waste, which include: building city-wide composting infrastructure and 
curbside collection; expanding and strengthening the food recovery network; encouraging and 
providing composting incentives; banning food waste from landfill; and conducting outreach 
centered on food waste prevention and reduction (Jones et al., 2018). Descriptions of these 
Actions from the ZERO by FIFTY Plan are included in Appendix G. Through unanimously 
adopting the Plan, Missoula City Council publicly affirmed its support for these policy options. 
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Thus, policy actions pursued within Missoula should align with this Plan, since the Plan outlines 
Missoula’s waste reduction priorities and goals.  
Expanding upon Missoula’s initial Zero Waste efforts, local nonprofit Home ReSource (a 
key player in the development of Missoula’s Zero Waste Resolution and the ZERO by FIFTY 
Plan) convened a food waste reduction community discussion in 2016. This event, entitled “Fate 
of the Plate,” brought together local food- and waste-sector stakeholders to brainstorm solutions 
for Missoula’s wasted food. A number of policy and programmatic recommendations surfaced 
from this event, which are summarized in the accompanying report, “An Emerging Blueprint for 
a Food Waste Free Community,” included in Appendix 7 of the ZERO by FIFTY Plan (Jones et 
al., 2018, pp. 48-59). In summary, these recommendations include: conducting widespread 
education and messaging; working directly with businesses and institutions to encourage waste 
reduction and diversion; incentivizing food donation; requiring composting and banning food 
waste from the landfill; and adopting volume-based pricing structures for waste disposal to 
incentivize diversion. By incorporating information previously gleaned from Missoula 
stakeholders (such as the recommendations from Fate of the Plate and ZERO by FIFTY), 
policies can be tailored to meet the specific goals, priorities, and conditions present in our 
community. 
 
5.5 Priorities Identified by Missoula City-County Officials 
Two recommended actions included in each of the reports described above are expanding 
composting services and infrastructure, and increasing education and outreach efforts. This 
complements the priorities of Missoula City-County officials, who have expressed interest in 
pursuing policy options that expand composting throughout the City. On January 30, 2020, I met 
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with Missoula Mayor John Engen; Missoula City Council President, Bryan von Lossberg; 
Missoula County Commissioner, Josh Slotnick, and Missoula’s Energy Conservation and 
Climate Action Coordinator, Chase Jones, to address these interests and opportunities in 
Missoula. At the meeting, attendees discussed the feasibility of a mandatory composting policy, 
and the steps involved in developing and implementing it. Important considerations included 
determining the capacity of Garden City Compost, the local municipal compost facility; 
identifying markets for finished compost; developing pilot and voluntary programs before 
phasing in mandatory requirements; disseminating training and outreach efforts; and creating 
incentives for voluntary participation. In summation, the initial policy priorities to reduce and/or 
divert Missoula’s food waste stream and move forward on our path toward Zero Waste gleaned 
from this meeting include gathering stakeholder feedback, ramping up educational messaging, 
incentivizing voluntary participation, and generating a plan to phase-in mandatory measures. To 
inform all of these potential actions and generate a model for Missoula’s efforts, I conducted 
interviews with officials from communities that have implemented similar policies and 
programs. The following chapter details these interviews and lessons learned from the 
communities consulted. 
 
5.6 Chapter Summary 
 Research summarized in the chapter above reveals several key insights into the ways in 
which food waste can be effectively addressed in the Missoula community. Prior literature has 
identified residents, restaurants, and grocery stores as the largest food waste generators in the 
US. Thus, these are the groups that should primarily be targeted in interventions seeking to 
prevent and reduce food waste. Attitudes about food waste play a major role in shaping 
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consumer behavior; therefore, widespread education and outreach efforts are needed to shift 
these beliefs. Effective messaging highlights how extensive the residential food waste stream is; 
provides strategies, tools, and tips to waste less of the commonly discarded foods; and 
emphasizes the lifecycle effects of wasted food.  
Building upon this generic advice, ReFED methodically analyzed a total of 27 specific 
food waste intervention strategies. The top four solutions identified in this analysis were 
centralized composting, consumer education campaigns, waste tracking and analytics, and 
standardized date labeling. Other organizations, such as the NRDC, have made similar 
recommendations for food waste reduction strategies. These recommendations include 
performing city-wide waste categorization studies; creating and supporting consumer and 
commercial education campaigns; streamlining and incentivizing food donation, and supporting 
food rescue organizations; placing landfill bans on organic materials or adopting other diversion 
requirements; and building and promoting composting infrastructure. These recommendations 
are echoed in Missoula’s ZERO by FIFTY Plan as well as a stakeholder generated report (Fate of 
the Plate), which emphasize strengthening composting and diversion infrastructure, conducting 
outreach, promoting food donation, providing incentives for waste reduction and diversion, and 
facilitating direct contact and training with businesses and institutions. 
These data-driven recommendations and priorities center largely on increasing access to 
food waste diversion, and disseminating food waste prevention and reduction outreach, 
education, and training throughout the community. Missoula City-County officials have 
expressed interest in these efforts as well, identifying the following list of steps to achieve these 
goals: 1) working directly with stakeholders to gather feedback and explore possible actions and 
policies, 2) increasing educational and instructional messaging to food waste generators, 3) 
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incentivizing voluntary food waste diversion, and 4) considering phased-in mandatory 
composting measures. These options and priorities provide a directive for pursuing food waste 
policies and/or programs in Missoula, but could be explored more in-depth through the example 
of leading communities. To gain a deeper understanding of how these steps can be effectively 
implemented, I conducted interviews with communities across the United States that have 
adopted successful food waste diversion policies. The reflections of solid waste officials in these 
communities provide rich insight into how these policies are working and whether they are worth 
pursuing. Their advice also can be used to shape Missoula’s own policy development process. 
These interviews and their implications are discussed in the next chapter. 
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CHAPTER 6: Food Waste Policy Insights from Vanguard 
Communities 
 
 
6.1 Introduction and Overview 
Learning from the experiences of others is an important part of policy development. Best 
practices can be identified through the insight of trailblazing and seasoned communities. Their 
methods, mistakes, successes, and advice can inform the considerations of policy options for 
other communities, such as Missoula. In light of this, I expanded upon the Zero Waste Policy 
Scan and Food Waste Reduction Policy and Program Options described in Chapters 4 and 5 by 
conducting interviews with officials from seven vanguard communities, in order to gain a deeper 
understanding of food waste reduction and diversion policy opportunities for Missoula. Regions 
selected for interviews were Austin, TX; Boulder, CO; Chittenden Solid Waste District, VT; 
Eugene, OR; New York City, NY; Oregon Metro, OR; San Francisco, CA; and Seattle, WA. I 
completed interviews with officials from all but one of these communities (Chittenden, VT, due 
to scheduling difficulties). These communities and their diversion rates are listed in Table 3. The 
interviews were designed to learn about the overall effectiveness of the policies, their strengths 
and limitations, how they were developed and implemented, and advice regarding how to 
successfully adopt a similar policy. The interview guide used to structure the interviews is 
included in Appendix B. The overall objective of this research step is to present best practices 
from communities with successful food waste diversion policies and programs, in order to 
develop recommendations for the City of Missoula to increase food waste reduction and 
diversion and help us reach our ZERO by FIFTY goals. I coded responses from the seven 
interviews and identified themes in the data. This chapter organizes and presents these themes, 
77 
 
concluding with key takeaways from the interviews, setting the stage for the Zero Waste policy 
recommendations proposed in Chapter 8 for Missoula.  
Diversion Rates of Interviewed Communities 
Community Diversion Rate 
Austin, TX 42% 
Boulder, CO 57% 
Eugene, OR 52.7% 
New York City, NY 21% 
Oregon Metro, OR 47% 
San Francisco, CA 57% 
Seattle, WA 56.5% 
Table 3. Interviewed communities and diversion rates (citations provided in Appendix C). 
These communities at the vanguard of Zero Waste efforts differed from each other in a 
variety of ways. A brief description of each community’s efforts, solid waste management 
system, and food waste policy is included in the Zero Waste Policy Scan in Chapter 4 of this 
paper. Additionally, hyperlinks to the policies, themselves, are listed in Appendix H. Generally 
speaking, each of these community’s food waste policies mandate the diversion of food waste. 
Some of the policies are service-oriented, meaning that diversion collection services must be 
offered or provided (Austin, Boulder, Eugene, Oregon Metro13); and some of the policies 
mandate waste separation, meaning that food scraps must be separated from the trash (New York 
City, San Francisco, Seattle). Some of the policies target commercial establishments (Austin, 
 
13 Oregon Metro will be expanding upon these efforts by implementing a food waste ban in 2025 (J. 
Erickson, personal communication, February 28, 2020). 
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Portland, New York City), one is strictly residential (Eugene14), and others impact both 
commercial and residential generators (Boulder, San Francisco, Seattle). While some cities 
provide municipal solid waste collection for residents (Austin, New York City) and other cities 
have contract or franchise agreements with haulers (Oregon Metro, San Francisco, Seattle), all of 
the cities allow private haulers to service the commercial sector. Hauler licensing procedures and 
requirements vary between each community; see the summary matrix in Appendix C for more 
information. This diversity in policy type and implementation strategy reveals a potential menu 
of options for Missoula. Despite the differences, these interviews also reveal that successful food 
waste reduction and diversion policies are possible in a variety of circumstances; a point that I 
use to argue that these efforts can and should be applied in Missoula. 
 
6.2 Food Waste Policy Insights and Themes 
 This section details the main points that were raised during the interviews. Interview 
responses were grouped into ten categories, based on the topic they are centered on. These 
categories include: Reasons for Developing the Policy, Policy Development Process, Major 
Costs and Funding Sources, Policy Implementation and Enforcement, Data Tracking, Outreach 
Approaches, Community Response, Obstacles and Challenges, Pros and Positives, and Advice. 
Each category is represented in its own table, which lists common responses (organized by 
number of mentions) and identifies which communities iterated each response.15 Following these 
response tables are key takeaways from the interviews, including the most common responses 
 
14 The policy included in the present report, the Residential Food Waste Collection Rules, focus 
specifically on household generators. However, Eugene also has a voluntary Commercial Food Waste 
Collection Program which targets businesses (Zublin, n.d.-b). 
15 Common response themes are presented in descending order of frequency with which the concept was 
mentioned by interviewees. 
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throughout all the categories. The chapter concludes with a summary of lessons learned from this 
process, which are used to inform the recommendations provided in the following chapter. 
6.2A Interview Responses 
1. Reasons for Developing the Policy. During the interviews, officials were asked why 
their City or Department decided to pursue their food waste policy. These motivations 
(listed in Table 4) reveal the types of buy-in that are useful in policy development, and 
can be compared to Missoula’s own Zero Waste efforts and goals to gauge whether our 
community embodies similar values and aspirations. 
Reasons for Developing the Policy 
Response Mentioned by... 
Department, City, and/or County staff and officials were 
particularly motivated to act on the issue of food waste. 
Austin, Boulder, Eugene, Oregon 
Metro, San Francisco, and Seattle 
Food waste constitutes a large percentage of their 
landfilled materials. 
Austin, Eugene, New York City, 
Oregon Metro, and Seattle 
The community is environmentally-minded and/or has 
established Zero Waste as a value. 
Austin, Boulder, Eugene, San 
Francisco, and Seattle 
The policy grew out of prior city or state policies or 
programs. 
Boulder, Eugene, New York 
City, Oregon Metro, and Seattle 
Composting is an opportunity to turn waste into something 
valuable; local markets for compost are readily available. 
Austin, Eugene, New York City, 
San Francisco, and Seattle 
The City/Department hoped the policy would encourage 
overall waste reduction, not just waste diversion. 
Austin, Eugene, and Oregon 
Metro 
Previous voluntary programs had plateaued, so they 
developed a mandatory policy to increase participation. 
Boulder, Oregon Metro, and 
Seattle 
Desire to address climate impacts of food waste. Eugene and San Francisco 
Economics - landfilling is expensive. San Francisco and Seattle 
Table 4. Interview responses for reasons the food waste policies were developed. 
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2. Policy Development Process. Another set of questions during the interviews focused on 
how the policies were developed, including stakeholder involvement, shaping the 
policies, and other initial steps. Answers are included in Table 5, which provide insight 
into how best to prepare for the process, and who to involve from the very beginning in 
order to create a successful policy. 
Policy Development Process 
Response Mentioned by... 
Prior voluntary program and/or pilot informed policy 
development. 
Austin, Boulder, Eugene, 
Oregon Metro, San Francisco, 
and Seattle 
Built strong partnerships with industry people (processors, 
waste haulers, business owners, etc.) and other stakeholders 
before and/or during policy development. 
Austin, Boulder, Eugene, and 
Oregon Metro 
Utilized assistance and support from local nonprofits. Eugene, Oregon Metro, San 
Francisco, and Seattle 
Incorporated an extensive stakeholder and/or public input 
process. 
Austin, Boulder, and Oregon 
Metro 
Table 5. Interview responses for food waste policy development process. 
 
3. Major Costs and Funding Sources. Interviewees were also asked how implementation 
of the policy (and their Zero Waste programs, in general) is funded, and what the major 
costs have been throughout the process. These responses can help inform budget 
considerations, and provide ideas for sources of funding. Most officials identified 
personnel as their biggest cost, followed by City-provided resources such as educational 
materials, bins, signage, etc. These costs are funded several different ways, identified in 
Table 6 below. 
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Funding Sources 
Response Mentioned by... 
Revenue is generated through City-provided collections 
and services. 
Austin, San Francisco, and 
Seattle 
Municipal funding is robust enough to support waste 
reduction programs. 
Boulder, San Francisco, and 
Seattle 
The City assesses a general sustainability fee to residents, 
or a trash tax or landfill tipping fee to fund waste reduction 
and recycling programs. 
Austin, Boulder and Oregon 
Metro 
Hauler licensing fees fund waste reduction programs. Eugene 
Table 6. Interview responses for major sources of funding. 
 
4. Policy Implementation and Enforcement. Another topic raised during the interviews 
was how the policies were implemented. Interviewees were asked about the steps they 
took to roll out the policy, as well as how they ensure compliance. Responses (listed in 
Table 7) provide a preview of what implementation in Missoula could look like, and 
presents some ideas on how to make sure it is successfully administered . 
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Policy Implementation and Enforcement 
Response Mentioned by... 
The City and/or Department provided technical assistance 
to parties affected by the policy (business owners, property 
managers, residents, etc.) throughout the process. 
Austin, Boulder, New York City, 
Oregon Metro, San Francisco, 
and Seattle 
Requirements were phased in based on size and/or type of 
institution. 
Austin, Boulder, New York City, 
Oregon Metro, and San 
Francisco 
Haulers and/or property owners are required to report waste 
management data to the City/Department. 
Austin, Boulder, Eugene, San 
Francisco, and Seattle 
A grace period was incorporated in with implementation to 
give people a chance to get used to the policy before 
enforcement was initiated. 
Austin, Boulder, New York City, 
San Francisco, and Seattle 
Resources are provided by the City/Department, such as 
countertop food scraps collectors, compostable bags, 
signage, training toolkits, etc. 
Boulder, San Francisco, and 
Seattle 
Compliance is measured by bin inspections and/or spot 
checking, either by City officials or haulers. 
Boulder, San Francisco, and 
Seattle 
Contaminated or improperly sorted bins are tagged/marked 
to notify and warn the generator about the mistake. 
Eugene, San Francisco, and 
Seattle 
Enforcement is complaint-driven; City/Department has a 
reporting hotline people can use to notify officials about 
noncompliance. 
Austin and Boulder 
Table 7. Interview responses for food waste policy implementation and enforcement. 
 
5. Data Tracking. Officials were also asked during the interviews what types of data they 
use to measure the policy’s progress and/or success. These answers, which are included 
in Table 8, reveal what and how information should be tracked throughout the process. 
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Data Tracking 
Response Mentioned by... 
The City/Department relies on hauler reporting of tonnage 
as a major source of waste generation and diversion data. 
Boulder, Eugene, and Seattle 
The City regularly performs region-wide waste audits 
and/or waste composition studies. 
Austin, Eugene, and Oregon 
Metro 
There is a push to replace diversion rate16 with capture 
rate17. 
Austin and Seattle 
The City/Department tracks their own outreach efforts. Austin and Seattle 
Haulers have the technology to track each collection18, 
which they use to mark noncompliant accounts. 
San Francisco and Seattle 
Table 8. Interview responses for data tracking. 
 
6. Outreach Approaches. A major point of discussion during the interviews was about the 
types of outreach methods officials have utilized to build support for and educate about 
the policy. Every single interviewee emphasized the importance of outreach and 
education to make these policies successful; these responses identify tried-and-true 
methods of outreach to raise awareness and build buy-in for the policy (see Table 9). 
 
 
 
16 “Diversion rate” refers to the percent of the total waste stream that is recycled, composted, or otherwise 
diverted from landfill. 
17 “Capture rate” measures the recycling rate of individual materials. It represents the percent of a 
particular waste material that is actually being recycled or composted as opposed to disposed of via 
landfill. For example, if the capture rate of aluminum cans was 75%, that would mean 75% of wasted 
aluminum cans are being recycled, and 25% are being landfilled. 
18 Some waste haulers are able to digitally track their route in real time, meaning the driver presses a 
button in the truck after they finish collecting at a property. Solid waste departments in some cities have 
utilized this technology to track contamination, as well. If the driver spots a load that is particularly 
contaminated or is in violation with a Zero Waste policy, they can code this in to their tracking software 
so officials know when and where a violation occurred. 
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Outreach Approaches 
Response Mentioned by... 
Multimedia outreach: mailers; radio, tv, print, bus, and 
online advertisements; videos; door-to-door education, 
phone calls, email, events, presentations, one-on-one 
meetings, etc. 
All 
Coordinated with external outreach teams (haulers, 
processors, business sustainability officers, etc.). 
Oregon Metro, San Francisco, 
and Seattle 
Emphasized the need for continued education due to 
resident and business turnover. 
Austin, San Francisco, and 
Seattle 
Facilitated peer-to-peer contact and education by 
coordinating with restaurant and grocery associations, 
chambers of commerce, neighborhood groups, etc. 
Oregon Metro and New York 
City 
Table 9. Interview responses for outreach approaches. 
 
7. Community Response. During the interviews, officials were also asked to describe the 
response they received from the community about the policy. These answers (recorded in 
Table 10) can be used to inform expectations for the Missoula community, and help 
prepare for concerns likely to arise during the process in order to get a jump on 
troubleshooting. 
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Community Response 
Response Mentioned by... 
Overwhelmingly positive feedback. Austin, Boulder, Eugene, 
Oregon Metro, and Seattle 
Department viewed opposition as valuable; used opposition 
to shape or amend the policy and/or program, or as an 
educational opportunity. 
Austin, Boulder, Eugene, 
Oregon Metro, and Seattle 
Questions about logistics; need for technical assistance 
(learning how to sort properly, setting up sorting stations, 
etc.). 
Austin, Eugene, and New York 
City 
Concerns raised about smell and/or pests. Austin, Eugene, and San 
Francisco 
Common concerns from businesses: space for collection 
containers, cost (of collection services and/or setting up 
sorting stations), clarity about policy requirements, need for 
technical assistance. 
Austin, New York City, and 
Oregon Metro 
Haulers and processors concerned about contamination and 
operational costs. 
Eugene 
Table 10. Interview responses for community response about the food waste policies. 
 
8. Obstacles and Challenges. Another inquiry posed during the interviews was about the 
obstacles officials have faced throughout the policy development and/or implementation 
process, and what aspects of the policy are not working well for them. Learning about the 
mistakes and challenges of vanguard communities (which are recorded in Table 11) can 
help us learn how to avoid or prepare for similar issues, to allow for as smooth and 
successful a process as possible. 
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Obstacles and Challenges 
Response Mentioned by... 
Enforcement mechanisms are not strong enough or are 
difficult to implement. 
Austin, Boulder, and Seattle 
Contamination (mostly plastics in the compost) has posed a 
major hurdle to processing facilities. 
Boulder, Eugene, and Oregon 
Metro 
Finding space for collection containers is challenging for 
many businesses; the City’s Building Code can be limiting. 
Austin, New York City, and San 
Francisco 
High turnover in businesses and residences makes 
education efforts never ending. 
Austin, San Francisco, and 
Seattle 
Reaching and educating small businesses and/or individual 
households. 
Austin, Eugene, and New York 
City 
Inadequate City/Department staff and/or resources. Austin and New York City 
Generating and managing data. Austin and New York City 
A small portion of the community is uninterested in 
participating and it is difficult to change their behavior. 
New York City and San 
Francisco 
Establishing the necessary infrastructure; location of 
processing facilities. 
Boulder and Oregon Metro 
Working with corporate/chain businesses whose main 
offices and executives are remote. 
Boulder 
Policy development was a long, slow, multistep process. Oregon Metro 
Table 11. Interview responses for food waste policy obstacles and challenges. 
 
9. Positive Attributes of the Programs. In addition to challenges, I was also curious about 
successes, and which aspects of the policies are working well for each community. This 
information reveals the efficacy of these types of policies, whether they are worth 
pursuing, and the community benefits the policies have helped generate. Common 
responses are identified in Table 12. 
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Positive Attributes of the Programs 
Response Mentioned by... 
The policy has been very successful and instrumental in 
reaching the community’s Zero Waste and/or sustainability 
goals. 
All 
City/Department has fostered great relationships and 
partners with haulers, processors, health departments, 
businesses and industry associations, etc. 
Austin, Boulder, Eugene, New 
York City, and Oregon Metro 
Strong community buy-in. Austin, Boulder, Eugene, and 
San Francisco 
Excellent and effective outreach efforts. Austin, New York City, San 
Francisco, and Seattle 
The policy has not only increased diversion, but has 
encouraged waste reduction. 
Eugene and Oregon Metro 
Table 12. Interview responses for positive attributes of food waste policies and programs. 
 
10. Advice. In the final portion of each interview, I asked what advice interviewees had for a 
community trying to implement a similar policy. Officials shared openly about their 
experiences, offering valuable information on how to replicate the process successfully 
(see Table 13). 
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Advice 
Response Mentioned by... 
Facilitate open conversation, transparency, and thoughtful 
collaboration with stakeholders; take time to build 
relationships with haulers, processors, nonprofits and other 
critical participants. 
All 
Be prepared - gather/identify the necessary resources, staff, 
materials, etc.; involve all necessary stakeholders; complete 
waste composition study(ies); work closely with processing 
facilities; make a plan to identify who will be included 
in/affected by the policy; make sure people’s voices are 
heard from the very beginning of the process. 
Boulder, Eugene, New York 
City, Oregon Metro, San 
Francisco and Seattle 
Be thorough with outreach and education; direct contact is 
crucial; provide toolkits, trainings, and other resources. 
Austin, Boulder, New York City, 
San Francisco, and Seattle 
Take a step-by-step approach - be clear on desired scope 
from the beginning, but don’t try to make everything 
happen all at once; be patient but persistent. 
Boulder, New York City, 
Oregon Metro, and Seattle 
Have a strong enforcement plan; make sure to incorporate a 
grace period before enforcement kicks in. 
Boulder, New York City, and 
Seattle 
Simplify the program as much as possible; use clear 
messaging; make it easy to participate. 
Eugene, San Francisco, and 
Seattle 
Make the policy food-only - don’t include compostable 
packaging/products, because this breeds contamination. 
Eugene and Oregon Metro 
Phase-in the policy based on generator size and industry 
type. 
Austin and Oregon Metro 
Utilize the program to educate about waste reduction. Eugene and San Francisco 
Identify end markets for finished compost. San Francisco 
Table 13. Interview responses for food waste policy advice. 
 
6.2B Interview Summary 
 Officials expressed many thoughtful and valuable points during these interviews, 
explaining that community leaders developed the policies because they recognized the harmful 
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environmental and economic impacts of food waste in landfills, and the opportunity to turn 
wasted food into something valuable to be used locally. Some of the communities included in the 
interviews already had voluntary programs in place but the issue of wasted food persisted, so 
they decided to make diversion mandatory to increase participation. Some communities also 
hoped their policy would encourage food waste reduction in addition to diversion. The majority 
of interviewees mentioned being part of a motivated community upholding Zero Waste values, 
which also encouraged the development of their policies. 
 In regard to policy development, pilots and voluntary programs (with the help of 
nonprofits and other local groups) can help create a model for an effective policy. Additionally, 
strong relationships with processors and other stakeholders paves the way for a successful, well 
thought through, supported policy. Officials also noted that it is important to ensure the 
department is well staffed and has resources (such as educational materials, training toolkits, 
collection bins, etc.) to provide for the community. Funding sources for these expenses can 
include revenue for City-provided services, general municipal funding, sustainability fees, trash 
taxes, landfill tip fees, or hauler licensing fees. 
 To implement the policy, direct contact with the individuals and groups impacted by the 
policy is key. Department staff should provide technical assistance, be available to answer 
questions, check in with affected businesses and groups, and offer support and resources when 
needed. It is helpful to phase-in the policy (based on institution size and/or institution type) 
because larger entities are typically more equipped to handle challenges and can serve as initial 
troubleshooters. Enforcement should kick in after a grace period, to ensure everyone is set up 
and understands the requirements. There should also be dedicated staff members assisting with 
compliance, which can be done through a combination of spot-checking, bin-tagging (to warn 
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customers of their non-compliance), and community reporting. The local health department has 
direct contact with many food-selling businesses, so coordinating with this entity can also help 
ensure compliance. To track progress, waste management and diversion data from haulers is 
crucial to understanding an area’s waste stream; many of the interviewed communities require 
regular reporting from haulers to the municipality. Regular waste audits and/or waste 
composition studies also provide key information about an area’s waste streams and help inform 
policy development. An emerging type of data in the realm of solid waste is capture rate (defined 
in footnote 16 above), which is beginning to replace diversion rate. Other important datasets 
include the Department’s outreach efforts, and hauler collection tracking (explained in footnote 
17 above). 
 Outreach and education play a pivotal role in implementation of these policies. All 
communities I learned about employed multi-pronged approaches to outreach (including 
methods such as mailers; radio, tv, print, bus, and online advertisements; videos; door-to-door 
education, phone calls, email, events, presentations, and one-on-one meetings), which most 
deemed successful. Training and empowering property and business managers to educate their 
own staff and/or tenants about waste diversion can help stretch outreach efforts, and can combat 
challenges posed by residential and staff turnover. Coordinating with other entities’ outreach 
teams (such as those employed by processors, haulers, etc.) helps ensure consistent messaging 
throughout the community. Additionally, facilitating peer-to-peer education is extremely helpful, 
since businesses are typically more apt to listen to their peers than to government officials. Most 
interviewees reported overwhelmingly positive feedback from the community about their 
policies. Common concerns raised by community members were logistical questions; requests 
for technical assistance; worries about smell and pests; concerns about space and costs; and 
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contamination. Opposition and negative feedback were viewed by most interviewees 
constructively; officials used these types of responses to shape or amend the policy or program, 
find solutions, and/or as an opportunity for education. 
 During the interviews, I also asked about challenges and obstacles. Common challenges 
interviewees have faced include: weak or ineffective enforcement; contamination (mostly 
plastics in the compost); lack of space for collection containers on businesses’ properties; limited 
educational efforts; lack of department staff or resources; and generation and management of 
data. Interviewees also discussed the many benefits and positives to their policies, including 
overall success in reducing waste and increasing diversion, building strong relationships with 
stakeholders, receiving widespread support from the community, and employing effective 
outreach. 
 Finally, interviewees offered many helpful tips to ensure success. One piece of advice 
given by all interviewees is to collaborate and communicate openly with key stakeholders from 
the very beginning of the process. As the official from Austin, TX articulated, when people feel 
unheard or caught off-guard is when problems arise. Therefore, taking time to build relationships 
and foster partnerships is crucial. Another key piece of advice is to be prepared by gathering or 
identifying all the necessary resources and information, and being thorough with research and 
planning. Education and outreach is also instrumental, so be very generous with those efforts. 
Interviewees also advised implementing a step-by-step approach (employ a voluntary program 
first, then add requirements incrementally). Enforcement should also be thought-through and 
strong enough to facilitate actual compliance. Several officials recommended simplifying the 
program to make it easy to understand and participate, and some said making the program food-
only (no compostable products or packaging) helps avoid confusion and contamination. 
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According to these officials, it works best to phase-in the policy based on generator size and 
industry type. Additionally, messaging should include information on waste prevention and 
reduction in addition to diversion. Finally, it is helpful to identify local end markets (such as 
farms and ranches) for finished compost in order to “close the loop” and strengthen community 
ties. These detailed interview responses can be used to direct the policy process in our own 
community. A more general overview of the highlights from the entire interview process is 
described in the following section, to provide a broader, more condensed view of key lessons 
learned from interviewees. 
 
6.3 Key Takeaways and Lessons Learned 
 These interviews provided many valuable insights regarding how to develop and employ 
a food waste diversion policy. Perhaps the most important takeaway is that, according to the 
interviewees, the policies are working in each of these communities. Despite differences in solid 
waste management systems, location, population, and history of Zero Waste efforts, all of the 
interviewed officials expressed that their policy is successful, and is instrumental in working 
toward their Zero Waste and broader sustainability goals. This suggests that this type of policy 
could be tailored to work in Missoula, and that it would likely push us along in our path to ZERO 
by FIFTY. Key insights are listed in Box 8 below. 
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Box 8. Key insights gleaned from interviews with vanguard communities. 
Key Insights from Interviews 
 
• Food waste diversion policies enable communities to increase diversion and advance 
toward Zero Waste or other sustainability goals. Officials from each community spoke 
favorably of their policy, providing anecdotal accounts of increased participation in 
composting and increased waste diversion rates (each community’s diversion rate is included 
in the policy scan summary matrix in Appendix C). 
 
• Strong relationships with stakeholders is a commonality between communities with 
successful food waste policies. Municipalities took the time to consult, work with, and build 
partnerships with processors, solid waste haulers, business owners, and other stakeholders, so 
that everyone felt heard and included in the process. 
 
• There are costs to municipalities that employ these types of policies. The largest costs are 
personnel and City-provided resources (such as trainings, toolkits, educational materials, 
signs, etc.), which can be funded through a combination of taxes, fees, and/or municipal 
funds. 
 
• Municipalities should be prepared and staffed to provide resources, technical assistance, 
and widespread education and outreach. Communities with successful food waste policies 
have large support staff and outreach teams which answer questions, administer assistance, 
and directly contact businesses, residents, and other groups affected by the policy. 
 
• Outreach efforts need to be multipronged and far-reaching. Each community interviewed 
described multimedia outreach campaigns, using methods such as print advertisements, social 
media blasts, mailings, videos, phone calls, one-on-one meetings and site visits, community 
events, presentations, etc. Empowering stakeholders to educate and work with each other 
(peer-to-peer outreach, employers training their own staff, etc.) is a great way to extend 
outreach. 
 
• Regular waste audits and waste composition studies are necessary to understand and 
effectively address a community’s MSW. Municipalities with food waste policies typically 
measure and report on their community’s waste generation every few years. Solid waste 
hauler reporting is a common means of obtaining this data, as are community-wide waste 
audits. 
 
• Preparation and planning is crucial. Interviewed officials stressed the importance of 
clarifying the desired scope of the policy from the beginning, utilizing input from 
stakeholders and other partners to make these plans. Then, they advised working step by step 
to incrementally administer requirements. 
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These key insights articulate the most important aspects of developing and implementing 
successful food waste policies. This list provides a starting point for the Missoula community, 
giving us the initial steps to developing and the vital components of effective Zero Waste 
policies. These key points are the foundational pieces of the recommendations presented in 
Chapter 8 of this report, supplemented by specific details from the interviews and the additional 
research described in the previous chapters.  
While these policies are, at face value, policies encouraging or mandating the diversion 
of food waste, these interviews revealed that the policies accomplish more than downstream 
impacts. Several interviewees mentioned that their policies also encourage waste generators to be 
more mindful about their waste, and inspires them to prevent waste in the first place. As Jennifer 
Erickson, Solid Waste Planner in Oregon Metro, said during her interview,  
“Having businesses separate their food waste for collection, they don't realize 
how much food waste they have until they see it separate from everything 
else...and once they realize how much food waste they create, it really opens the 
door for waste prevention” (J. Erickson, personal communication, February 22, 
2020). 
 
These policies, then, truly do have the potential to be a Zero Waste solution - one that addresses 
the upstream and downstream effects of wasted food. The policies push people not only to divert 
waste from landfill and find a higher and better use for it (i.e. turning food scraps into compost), 
but to think more deeply about the waste they are generating in the first place, the resources this 
waste represents, and how to reduce this waste stream. This mindset shift embodies the first 
guiding principle in Missoula’s ZERO by FIFTY Plan. This principle (Rethink: Wasted materials 
= resources) rejects the notion that waste is inevitable, and encourages us to redefine our 
conception of waste. According to interviewees, the policies analyzed in this chapter are capable 
of promoting this attitude shift and aligning with this principle, in addition to addressing each of 
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the paths to ZERO by FIFTY (identified in Table 1 in Section 2.3C). Thus, a food waste 
diversion policy is relevant and timely in the Missoula community, and is likely to effectively 
move us toward our established Zero Waste goals and values. These goals and values are 
reflected in Montana State Law, which prioritizes waste reduction, reuse, and recycling and 
composting over landfill disposal. The next chapter examines this and other provisions in State 
and local law which are relevant to Zero Waste policy-making in Missoula. 
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CHAPTER 7: Legal Feasibility in Missoula 
 
Regulations impacting solid waste management differ from region to region. Not all 
policy options presented in the Zero Waste Policy Scan and Interviews (included in Chapters 4 
and 6 of the present report) are necessarily feasible in Missoula, given the existing laws in the 
State of Montana and City of Missoula. Accordingly, this chapter reviews relevant laws and 
regulations to better understand the degree of feasibility. Specifically, I review  
• Montana Code Annotated Title 75, Chapter 10: Waste and Litter Control, 
• Montana’s 2018 Integrated Waste Management Plan, 
• Missoula Municipal Code Chapter 8.28: Garbage and Rubbish, and  
• Missoula City-County Health Code Regulation 3: Solid Waste Management 
Although there are some limitations on how Zero Waste policies could be implemented 
locally, in general, the State of Montana does not prohibit mandatory food waste diversion 
policies. Additionally, Zero Waste policies are not only possible in Missoula, they are also 
precedented, and have the ability to facilitate better alignment with the State’s and City’s 
established waste reduction priorities and objectives. 
 
7.1 Summary of Montana State Waste Management Laws 
 Solid waste management laws are codified in Title 75, Chapter 10 of Montana Code 
Annotated (MCA; State of Montana, 2019). This MCA chapter is divided into 16 parts; three of 
which I reviewed for the present project (Part 1: Plans, Funds, and Administration; Part 2: 
Montana Solid Waste Management Act; and Part 8: Montana Integrated Waste Management 
Act). The specific provisions in these parts are summarized in Appendix I of this paper. I provide 
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an overall synopsis of these laws in the following section, in order to consider the legal 
parameters of Zero Waste policies in the State of Montana. However, given that I am not a legal 
expert, I am not equipped to make assertions regarding exactly how these policies can and should 
be written so that they comply with state law. This section identifies a general framework for 
ensuring the legality of Zero Waste policies in Montana, but the actual development of these 
policies should be completed in consultation with qualified legal experts.  
 Montana State Law prioritizes waste reduction and diversion over landfill disposal (75-
10-102 MCA; 75-10-804 MCA). The MCA states that the State aims to reduce waste and has 
established a hierarchy for integrated waste management19. Additionally, a statewide diversion 
goal of 22% has been set to be achieved by 2015, and this goal is to be reassessed when reached 
(75-10-803 MCA; 75-10-807 MCA). Although solid waste management falls mostly under local 
jurisdiction, and municipalities are responsible for creating local systems to manage waste, the 
law specifies that private industry should be involved as much as possible (75-10-102 MCA). 
Local governments have the power to enforce solid waste management rules, implement taxes or 
fees (costs should be structured to incentivize waste reduction; revenue from waste generators 
should provide funding for waste management systems), contract parts of the systems to 
businesses or external entities, and control disposal (but flow control20 is not permitted; 75-10-
112 MCA). MT DEQ is responsible for overseeing state-wide waste management standards and 
creating the Integrated Waste Management Plan (IWMP; summarized in Section 7.2 of the 
present project) every five years (75-10-807 MCA). Additionally, each state agency, the 
legislature, and the university system must develop and implement a waste reduction and 
 
19 The hierarchy follows this order: Source reduction, reuse, recycling, composting, and landfill disposal 
or incineration. 
20 “Flow control” dictates “use of a specific transfer station or landfill for disposal of solid waste” (75-10-
112 MCA). 
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recycling plan every five years (75-10-805 MCA). State Law also requires solid waste 
management system operators to obtain a license (issued by MT DEQ and approved by local 
health department officers) and these licenses must be renewed every 12 months (75-10-221 
MCA; 75-10-222 MCA). License applications must include, among other information, “a plan of 
operation” (75-10-221 MCA). Additionally, licensing fees must cover administrative costs, and 
must be structured in a way that encourages waste reduction (75-10-221 MCA). 
It appears, then, that local Zero Waste policies are permitted under Montana State Law. 
The State gives broad solid waste authority to local jurisdictions, allowing municipalities to 
create and manage their own solid waste management systems, issue taxes and fees to fund these 
systems, and implement waste management standards. Limitations include a state-wide 
restriction on flow control policies (municipalities cannot mandate that waste generated in their 
jurisdiction be directed to a specific transfer station or landfill), and that private industry must be 
utilized to the greatest extent possible. Given that many of the Zero Waste policy implementation 
examples provided in the chapters above do not violate these limitations, those types of policies 
are also legally feasible in the State of Montana. Additionally, because the MCA promotes waste 
reduction and diversion, Zero Waste policies help to ensure waste management within the state is 
in alignment with the law. 
 State law also allows for local solid waste management departments. Although Missoula 
City-County does not currently have a solid waste management department or similar entity21, 
this model is not the only option for solid waste management in Montana. Several solid waste 
management districts exist throughout the state, such as Gallatin Solid Waste Management 
District (GSWMD). This District was created  
 
21 “Solid Waste and Community Decay” in Missoula falls under the Home and Environment Division of 
the Health Department (Missoula Public Health, n.d.-b). 
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“to provide structured management of the Logan Landfill and any future solid 
waste management systems in the District; to provide a distinct entity under 
Montana law with the financial resources to fairly and properly carry out waste 
management duties and responsibilities; and to provide an opportunity to perform 
non-traditional methods of collection and disposal of solid waste, such as 
recycling and composting” (Gallatin County, 2003).  
 
Funded through a landfill22 service charge of $36/ton tipping fee and revenue from recycling 
sales, GSWMD’s purpose is “to provide constituents with cost efficient solid waste services; to 
provide for the balanced consideration and representation of the diverse views and issues 
regarding solid waste management; to advocate for the health, safety and welfare of the 
residents; to manage the processing, reclaiming, storing, transporting, or disposing of waste in 
ways that protect the ecology of lands in the District; to identify goals, policies and procedures 
that will aid local jurisdictions in meeting solid waste reduction and recycling goals” (Gallatin 
Solid Waste Management District, n.d.). This allows for more extensive oversight of solid waste 
management in Gallatin County, and also provides the potential for the development of 
programs, education campaigns, and administrative authority of materials management. This 
model is permitted under Montana state law, and presents an option to broaden waste reduction 
and diversion opportunities in Missoula. All of the communities included in the interviews 
presented in Chapter 6 of the present report employ a municipal solid waste management 
department of some sort. These departments ensure that adequate staff, resources, and public 
communication efforts are provided within the community. This indicates that such a solid waste 
management entity may be necessary (and permitted by State Law) in Missoula if the community 
is to adopt a successful Zero Waste policy. 
 
22 Logan Landfill, the landfill in Gallatin County, is owned by the County. The Missoula landfill, by 
contrast, is privately owned and operated by Republic Services. 
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In addition to the stipulations and allowances outlined in the MCA, Montana Department 
of Environmental Quality (MT DEQ) has (under the direction of the State) developed an 
Integrated Waste Management Plan. This Plan can be used to further demonstrate the feasibility 
and necessity of adopting Zero Waste policies in local governments in Montana, as discussed in 
the following section.  
 
7.2 Summary of Montana’s 2018 Integrated Waste Management Plan 
 The Montana Department of Environmental Quality (MT DEQ) regulates solid waste in 
the State (MT DEQ, n.d.). Every five years, as directed in state law, MT DEQ publishes an 
Integrated Waste Management Plan (IWMP), which sets waste reduction and diversion goals, 
and reports “on materials management and source reduction trends in Montana” (MT DEQ, 
2018, p. 1). The IWMP outlines state waste management practices and requirements, and sets a 
precedent to prioritize waste prevention and diversion over landfill disposal. This suggests that 
the State recognizes the value and supports the establishment of diversion infrastructure in local 
communities within Montana. In this section, I use the most recent IWMP to argue that Zero 
Waste policies are necessary and warranted in Montana, fit in with the State’s established 
integrated approach to materials management, and have the potential to address some of the 
challenges to solid waste management in Montana. 
The IWMP begins with a brief history of solid waste management in Montana, 
highlighting key milestones and statutes. According to the IWMP, Montana passed the Integrated 
Waste Management Act23 in 1991, which “establishes integrated waste management as the 
 
23 The Integrated Waste Management Act is recorded in Montana Code Annotated Title 75, Chapter 10, 
Part 8. 
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policy for the state to manage municipal solid waste with the least adverse impact on human 
health and the environment” (MT DEQ, 2018, p. 1). Integrated waste management refers to 
prioritizing methods of waste management, aiming to utilize the most beneficial and least 
harmful management strategy. These priorities mirror the US EPA’s Waste Management 
Hierarchy24 and also resemble the Zero Waste Hierarchy discussed in Section 2.3A of this paper. 
Montana’s waste management hierarchy follows this order: 1) Source reduction, 2) Reuse, 3) 
Recycling, 4) Composting, and 5) Landfill and incineration (MT DEQ, 2018, p. 1).  
 
Figure 8. Montana’s integrated waste management hierarchy 
 
Thus, the State of Montana recognizes landfill disposal as the least preferred option for 
managing wasted materials. This further suggests that diversion efforts should be built and 
utilized in order to avoid landfilling and adhere to the State’s waste management guidelines. 
 
24 The Waste Management Hierarchy adopted by the US EPA “ranks the various management strategies 
from most to least environmentally preferred. The hierarchy places emphasis on reducing, reusing, and 
recycling as key to sustainable materials management” (EPA, n.d.-j). 
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Zero Waste policies that strengthen diversion infrastructure and increase access to diversion 
options, such as the mandatory composting policies explored in Chapter 6, then, fit in with 
Montana’s IWMP. Additionally, because these Zero Waste policies not only increase diversion, 
but also have the potential to encourage waste prevention and reduction (as discussed in Section 
6.2B), these policies are well-equipped to carry out Montana’s waste management hierarchy. 
Implementing these types of policies in local communities such as Missoula will also help the 
State reach their waste reduction and recycling goals. 
 After defining integrated waste management and describing state-established priorities, 
the IWMP lays out Montana’s waste diversion data and targets. Although Montana state law 
does not require solid waste facilities to report diversion data, MT DEQ has estimated the state’s 
waste generation and diversion rates through voluntary reporting. In recent years, our waste 
diversion rates have been fluctuating with a downward trend. In 2011, the rate was estimated at 
19.4%, but in 2016, the rate decreased to 17.1% (MT DEQ, 2018, p. 2; Figure 8). These rates are 
significantly lower than the national diversion rate in the United States, which reached 35.2% in 
2017 (EPA, 2019, p. 3). Montanans also generate more waste per capita than the average 
American: “The generation of MSW in Montana increased from 1,697,085 tons in 2011 to 
1,803,435 tons in 2016, and...per-capita waste generation increased from 9.3 pounds/day/person 
in 2011 to 9.7 pounds in 2016. Using the 2016 census estimated population of 1,023,391, each 
day Montanans contributed an average 7.7 pounds to the state’s landfills and recycled 2 pounds 
of solid waste” (MT DEQ, 2018, p. 5). Montana’s most recent diversion target, set in 2015, was 
to achieve a 22% statewide diversion rate. This goal was met in 2014, but rates have declined 
since then.  
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Figure 9. Municipal solid waste diversion rate in Montana from 2003 to 2016 (data from MT 
DEQ, 2016). 
 
In the absence of reliable data, Montana’s materials management program projects that 
“the amounts are underreported, and the 22% diversion rate is being reached or exceeded” (MT 
DEQ, 2018, p. 32). No clear evidence was provided to support that claim, however; 
demonstrating the need for more widespread waste management reporting data in the State of 
Montana. Additionally, the fact that landfill disposal is so prevalent in Montana proves that we 
are falling short of State-established goals, and are not adhering to Montana’s waste management 
hierarchy. These low diversion rates indicate that more aggressive action is necessary to reduce 
solid waste generation and landfill disposal in Montana. Zero Waste policies have successfully 
addressed these issues in other communities, and are likely to do the same in Montana. Reporting 
requirements are also typically included in Zero Waste policies, which would improve the issue 
of underreporting and provide more reliable data to ensure we stay on track with the State’s 
waste reduction targets. In other words, local mandatory diversion policies (which include solid 
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waste reporting standards for waste haulers and/or facilities) are precedented in Montana in order 
to align waste management practices with the State’s legally-established solid waste targets. 
 Although Montana’s disposal and diversion data are incomplete, one trend is clear, both 
in national and statewide waste management practices: landfills are the most common waste 
disposal method for MSW. The IWMP explains how landfills in Montana are regulated and 
some of the pressures they face, then explores legal diversion opportunities. Montana currently 
contains thirty licensed Class II landfills that meet federal Subtitle D regulations (EPA, n.d.-d). 
The average lifespan of these landfills is 43 years, but “because of the population growth 
occurring in Montana, landfill space is being used at a higher rate than anticipated” (MT DEQ, 
2018, p. 6). Waste reduction and diversion strategies can help address this increasing pressure on 
landfills - particularly those focused on food waste (such as mandatory composting or similar 
Zero Waste policies).  
Montana’s IWMP identifies organic waste as the material that “makes up the majority of 
MSW generation” (MT DEQ, 2018, p. 25). According to the IWMP, several laws exist which 
address food waste diversion strategies. First, the Bill Emerson Good Samaritan Food Donation 
Act protects corporate food donors from liability, “as long as the donor has not acted with 
negligence or intentional misconduct. There are also potential tax benefits for companies that 
donate food” (MT DEQ, 2018, p. 26). Montana State Law also allows for the feeding of food 
waste to swine as another landfill diversion method, under certain conditions: “Montana allows 
the feeding of animal-derived waste to swine if it has been properly heat-treated and fed by a 
licensed facility. All other waste may be fed to swine without heat-treatment. Individuals may 
feed household garbage to their own swine without heat-treating and without a permit” (MT 
DEQ, 2018, p. 26). With regard to composting facilities, Montana provides free licenses to 
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“Minor Composting Facilities,” but larger operations must submit applications and are subject to 
licensing fees (MT DEQ, 2018, p. 27). Similar to landfills and transfer stations, MT DEQ 
recognizes that composting can attract wildlife and cause issues; thus, “Proper containment 
should be used in any composting operation” (MT DEQ, 2018, p. 28). These laws outline the 
legal possibilities of food waste reuse and diversion in the state. Montana permits (and in some 
cases incentivizes) food donation, allows for the feeding of wasted food to animals, and approves 
of composting operations. Use of these landfill diversion methods is voluntary throughout the 
state, but given Montana’s waste reduction goals and priorities, as well as the increasing pressure 
on the state’s landfills, mandatory measures may be necessary to increase participation in these 
methods. The Zero Waste policies presented in this professional paper provide many options for 
increasing participation in these measures, and should therefore be considered and explored in 
Montana communities such as Missoula. 
 Following this waste management data and information on proper and preferred 
management strategies, the IWMP concludes with waste diversion recommendations provided 
by an advisory task force of waste management stakeholders. Input from this task force revealed 
that incomplete diversion data (a result of voluntary, rather than mandatory, solid waste 
reporting), lack of public education, and reduced access to recycling markets (due to Montana’s 
large land mass and low population, as well as national and international recycling market 
challenges) were notable barriers to sustainable materials management. Several identified 
opportunities included: high public support for recycling and composting; the public mindset 
increasingly questioning disposability and consumerism; and previously successful community 
events. The task force provided the following recommendations to improve Montana’s waste 
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management strategies: generating more inclusive and complete waste statistics25; prioritizing 
composting initiatives; and researching best practices in states with more successful waste 
reduction, management, and diversion programs (MT DEQ, 2018, pp. 30-32). The IWMP does 
not outline specific plans for addressing the points raised by the task force, but the plan does 
include a guide for local governments seeking to implement an integrated waste management 
system. This guide is included in Appendix J.  
In short, solid waste management in Montana is hindered by the lack of reliable data and 
reporting, inadequate education and outreach, and recycling market challenges. Despite this, 
public interest in waste reduction and diversion remains high. Zero Waste policies can capitalize 
on this public interest by increasing access to diversion and strengthening diversion 
infrastructure, and can also address each of the challenges identified by the IWMP Task Force. 
These policies include provisions for tracking progress, typically mandating and/or standardizing 
solid waste data reporting; utilizing extensive public outreach and education methods; and 
identifying local end markets for finished compost. This further supports the need for and the 
benefits of implementing Zero Waste policies in Montana communities such as Missoula. 
 Zero Waste policies (particularly mandatory composting policies) would be instrumental 
in Montana. These types of policies would facilitate alignment with the IWMP (which prioritizes 
waste reduction and diversion over landfill disposal), establish more accurate waste generation 
and diversion data, increase Montana’s waste diversion rate and help us reach our diversion 
targets, strengthen education and outreach campaigns, and build on support that is already 
present within the community to focus on Zero Waste efforts and solutions. Thus, learning from 
data-driven research and experienced communities (presented in Chapters 4 and 6), and using 
 
25 Stakeholders suggested breaking diversion data down by county or region in order to ef fectively target 
education and outreach ef forts. 
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Montana’s IWMP as authority for the local governments to act, we can expand upon Missoula’s 
Zero Waste efforts and progress toward our ZERO by FIFTY goal by pursuing a local Zero 
Waste policy. In order to develop such a policy, we must also consider Missoula City-County 
solid waste regulations, which are summarized in the following section. 
 
7.3 Summary of Missoula City-County Solid Waste Management Regulations 
 Solid waste management is minimally addressed in local codes. These regulations mostly 
focus on accumulation of trash, and outline proper disposal methods for sanitation purposes. In 
this section, I summarize Missoula Municipal Code Chapter 8.28: Garbage and Rubbish, and 
Missoula City-County Health Code Regulation 3: Solid Waste Management, in order to consider 
the local legal parameters for Zero Waste policies, and make the case that these policies are 
feasible in Missoula.  
Certain aspects of waste management are controlled by local law. City law requires 
garbage containers to be covered and collected at least once every seven days. Subscription to a 
garbage collection service is required for all commercial and multi-family/rental units, and 
littering and dumping is not permitted. Additionally, special provisions are spelled out for 
properties within the Bear Buffer Zone26. City Code also identifies the City-County Health 
Department as the enforcement entity for these provisions. Health Code Regulation 3: Solid 
Waste Management requires property owners to subscribe to waste collection services, details 
requirements for waste collection containers, and prohibits burning, burying, and illegal dumping 
(Missoula Public Health, n.d.-a). To my knowledge, aside from these requirements, none of the 
 
26 Missoula Municipal Code states, “It is unlawful to accumulate or store garbage that is attractant to 
bears within the Bear Buffer Zone in any manner that allows bears access” (MMC 8.28.085). 
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other titles in the Missoula Municipal Code (MMC) specifically address solid waste 
management. MMC Title 5: Business Licenses and Registration does not mention licensing 
procedures and fees for solid waste facilities and haulers; nor does Title 3: Revenue and Finance 
discuss funding sources and/or options for solid waste programs. Thus, the development of Zero 
Waste policies is fairly unrestricted legally in Missoula. The Bear Buffer Zone requirement may 
have implications on personal compost piles, and as the solid waste enforcement agency, the 
Health Department will need to be involved in policy development and implementation, but it 
appears that no other local laws limit the feasibility of Zero Waste policies in Missoula. 
Existing requirements in Missoula do not restrict the development of Zero Waste 
policies; in fact, Missoula’s unanimously adopted Zero Waste Resolution and Zero Waste Plan 
provide precedent for such policies. Local initiatives and documents such as the ZERO by 
FIFTY Plan, the Zero Waste Missoula community group, the Missoula Downtown Master Plan, 
Our Missoula Growth Policy, and the Fate of the Plate event (discussed in Chapters 2 and 5 of 
the present report), in addition to many local businesses’ commitment to reducing waste27 
demonstrate Missoula’s commitment to Zero Waste, directing our community to pursue policies 
that will help us reach our Zero Waste goal. 
 
7.4 Chapter Summary 
 Local governments’ adoption and implementation of  Zero Waste policies, such as a 
mandatory composting policy, is authorized under state law. The Integrated Waste Management 
 
27 In early 2020, the City rolled out a pledge program, through which businesses publicly declare their 
support of the ZERO by FIFTY Plan and agree to implement certain waste reduction initiatives. To date, 
seven businesses and organizations have taken the pledge, including Black Coffee Roasting Co., Sweet 
Peaks, Green Source, Basal, Missoula Paddle Heads, Logjam, and the Big Sky Documentary Film 
Festival (ZERO by FIFTY Missoula, n.d.-b). 
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Plan, updated every five years, establishes state waste reduction and diversion goals and 
documents waste management standards and trends in Montana. This plan sets “integrated waste 
management” as the policy for handling MSW within the state, which prioritizes source 
reduction, reuse, and recycling and composting over landfill disposal. Additionally, waste 
diversion rates are low in Montana, compared with national rates; Montana’s most recent 
diversion rate is estimated to be around 17%, while the US’s diversion rate is approximately 35% 
(MT DEQ, 2018, p. 2; EPA, 2019, p. 3). Montana’s per capita waste generation is also relatively 
high at about 9.7 lb/person/day (MT DEQ, 2018, p. 5). We are falling short on our diversion 
goals, lack adequate waste management data, and are placing increased stress on local landfills - 
all of which can be remedied through effective Zero Waste policy making. 
 Food and other organic wastes are the biggest MSW stream in Montana. Montana state 
laws permit food waste landfill diversion efforts such as donation, feeding animals, and 
composting. These efforts are currently promoted on a voluntary basis, but our failure to raise the 
state-wide diversion rate and meet the State’s diversion goals suggests that mandatory policies 
may be necessary to remedy these challenges. In addition to the low diversion and high waste 
generation rates in Montana, stakeholders also identified the lack of accurate waste management 
data and reporting, inadequate education and outreach, and recycling market challenges as 
obstacles to sustainable materials management in our state. Zero Waste policies (such as a 
mandatory composting policy) can combat each of these obstacles by including provisions for 
tracking progress and data management, developing and/or strengthening public outreach and 
education efforts, and identifying local end markets for finished compost. These policies, then, 
have the potential to align us with state-wide goals, and provide many benefits to the current 
waste management system. 
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 Montana law gives municipalities the power to implement local waste management 
systems in their jurisdiction. With the exception of a couple limitations (private industry must be 
utilized to the greatest extent possible, flow control cannot be mandated, and waste hauling 
licenses are to be awarded by MT DEQ28), state law allows for the development of local Zero 
Waste policies. Additionally, state law promotes diversion, thus providing precedent for Zero 
Waste policies which increase access to and strengthen infrastructure for diversion, such as a 
mandatory composting policy. The State also allows flexibility in structuring local solid waste 
management systems; although Missoula does not currently have a stand-alone solid waste 
management municipal department, these bodies do exist throughout Montana. Solid waste 
management districts provide oversight, produce educational messaging, create waste 
management goals and standards, and develop proper infrastructure - all of which would be 
useful in developing and implementing Zero Waste policies in Missoula.  
Local laws and efforts also support the development of Zero Waste policies in Missoula. 
Solid waste oversight legally falls under the health department; thus, policy development efforts 
would likely need to be coordinated with this agency. Missoula’s Zero Waste Plan includes 
multiple Actions to address and divert food waste, including developing a Universal Zero Waste 
ordinance (see Appendix A), incentivizing composting, and banning organic materials from the 
landfill (for a full list of ZERO by FIFTY Actions related to food waste, see Appendix G). 
Developing a mandatory composting policy in Missoula, then, is legally permissible, justified, 
and timely, and this effort is well-equipped to progress the community toward our Zero Waste 
goal. 
 
 
28 Waste management system licenses must also be approved by the local health department. 
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CHAPTER 8: Conclusion and Recommendations 
 
8.1 Research Summary 
 America currently operates in a linear economic system, where materials are extracted, 
processed, stored, transported, and used (often for just a short period of time) before being 
“thrown away.” This wasteful process contributes substantially to climate change, in addition to 
a myriad of other environmental, social, and economic problems. Waste disposed in landfills is a 
problem not only because landfills emit greenhouse gas, leach toxic liquids, and serve as merely 
a short-term “solution” to the waste crisis; landfilled materials also represent all the squandered 
resources, labor, energy, and other inputs utilized and discarded in the process of extracting, 
manufacturing, and transporting materials that are eventually landfilled. Food is one of the most 
impactful materials in the MSW stream. Food makes up the highest percent of landfilled MSW 
in the US, and 75% of wasted food is disposed of via landfill. More importantly, wasted food 
accounts for a vast amount of wasted resources and greenhouse gas emissions due to the water, 
fertilizers, pesticides, land, labor, money, equipment, and energy used in the production, 
transportation, and disposal of food that ends up in the landfill.  
The conceptual goal of “Zero Waste” challenges the inevitability of this inefficient 
system, and proposes a better, more cyclical model of creating and managing materials. Zero 
Waste systems work to prevent, reuse, and divert wasted materials by confronting the 
consumerist paradigm, by designing products specifically for reuse, and by establishing robust 
diversion infrastructure. A number of communities across the globe are incorporating Zero 
Waste ideals into policymaking and community planning. These efforts have spread to Missoula, 
Montana, where a Zero Waste Resolution was unanimously passed by City Council in 2016, and 
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a city-wide Zero Waste Plan (ZERO by FIFTY) was adopted in 2018. Through these initiatives, 
the City established a goal of 90% waste reduction and diversion by the year 2050, and presented 
a number of prospective actions that will bring us towards this goal and allow Missoula to 
embody the Zero Waste ideal. 
My project investigated Zero Waste policy opportunities that align with Missoula’s Zero 
Waste Plan and can help our community reach our Zero Waste objectives. I specifically targeted 
one particular Action proposed in the ZERO by FIFTY Plan to guide my policy selection - 
Action D3.1: Adopt a community-wide Universal Zero Waste Ordinance (included in Appendix 
A). A Universal Zero Waste Ordinance would “expand recycling and composting to all Missoula 
residents, employees, and visitors” (Jones et al., 2018, p. 31). I used this goal of establishing and 
increasing diversion infrastructure as a central tenet of my Zero Waste policy investigation.  
In this project, the US EPA’s Managing and Transforming Waste Streams Tool 
(described in Section 3.2A) assisted identification of policies similar to the Universal Zero Waste 
Ordinance described in the ZERO by FIFTY Plan. I also summarized implementation examples 
from communities within the United States in order to reveal the Zero Waste policy opportunities 
that are potentially available to Missoula (a synopsis of this research is included in the summary 
matrix in Appendix C). Eleven major policy types related to increasing access to and 
strengthening infrastructure for diversion services, ranging from establishing pricing structures 
that incentivize waste diversion and reduction; to implementing hauler licensing requirements; to 
mandating diversion service subscription; to banning landfill disposal of organics. Communities 
have attempted to increase diversion by requiring all solid waste haulers to offer diversion 
services; some communities assessed landfill tip fees or trash taxes; some have created rebate 
programs to reward entities participating in waste diversion; some require certain commercial 
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establishments to recycle and compost; some municipally provide recycling and composting to 
residents; others have adopted education and outreach targets for solid waste departments; and 
more. Missoula can draw from a suite of options to implement the Universal Zero Waste 
Ordinance. 
Following this policy scan, I narrowed the scope further by focusing specifically on those 
targeting food and organics. This focus reflected interest among Missoulians in mandatory 
composting and similar initiatives on organic waste. I assessed the effectiveness of food waste 
reduction efforts and intervention strategies using prior studies, and consulted existing 
documents and Missoula officials to outline local initiatives and priorities for reducing and 
diverting food waste. 
Clearly, household consumers are the largest generators of wasted food, followed closely 
by restaurants and grocery stores. Thus, these are the groups that should be prioritized and 
primarily targeted in food waste policies. Research on attitudes surrounding food waste exposes 
many potentially harmful misconceptions. A study from the Natural Resources Defense Council 
(NRDC) found that 76% of survey respondents believed they waste less food than the average 
American, and 70% of respondents believed they could only reduce their household’s food waste 
a little or not at all through behavior change (Hoover, 2017, p. 8). On the contrary, consumer 
behavior is one of the major causes of wasted food (Gustavsson et al., 2011), indicating the 
crucial need for interventions that shift these attitudes and beliefs and change wasteful behaviors 
- such as a Universal Zero Waste Ordinance or similar policy. In addition, according to ReFED’s 
food waste solutions analysis, centralized composting and consumer education campaigns are the 
most effective food waste interventions available to municipalities. Thus, likely one of the 
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highest-impact methods to address wasted food in Missoula would be to adopt a Zero Waste 
policy mandating both food waste composting and food waste education and outreach. 
Additionally, Missoula is clearly ready to act on the issue of food waste. The ZERO by 
FIFTY Plan proposes several Actions which target food waste (see Appendix G), local 
stakeholders have previously identified strategies to address Missoula’s food waste stream (see 
Section 5.4), and City-County officials have expressed interest in increasing food waste 
diversion efforts (see Section 5.5). Finally, because food is the most commonly landfilled MSW 
material in the US, and because Missoula has publicly committed to reducing and diverting 
waste sent to landfill by 90% by 2050, composting policies are pertinent and necessary if the 
Missoula community to adhere to their stated values and goals. 
Key findings emerged from interviews with seven solid waste officials from communities 
that have implemented food waste reduction and diversion policies. First, mandatory diversion 
policies are successful in these communities; diversion policies can extend beyond downstream 
solutions by promoting waste prevention and reduction; and these policies are instrumental in 
helping these communities achieve their Zero Waste and climate mitigation goals. Critical 
aspects of successful Zero Waste policies include:  
• Strong, healthy, transparent partnerships and communication among municipalities and 
waste industry representatives;  
• Well-staffed, passionate, and well-funded local solid waste officials offering direct 
assistance and resources to the community;  
• Multipronged and far-reaching outreach efforts; 
• A thorough and well-researched understanding of the community’s MSW generation and 
composition (gained through waste audits and hauler and/or processor reporting);  
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• Strong enforcement mechanisms; and 
• Incremental, thoroughly planned development and implementation approaches.  
These successful experiences elsewhere strongly suggest that similar initiatives are warranted in 
Missoula. 
Concurrently, the legal lay of the land in Montana supports the development of such 
policies here. The State established integrated waste management as the method of handling 
waste in our state - in effect prioritizing waste reduction, reuse, and diversion and avoiding 
landfill disposal and incineration. Montana’s diversion rate (a rough estimate due to the lack of 
mandatory reporting) is well below the national average, and the State has failed to meet its 
diversion goals for several years. While food waste prevention and diversion are currently 
encouraged on a voluntary basis in Montana, these efforts are falling short of national and 
statewide targets. This suggests the need for more stringent measures, such as mandatory food 
waste diversion.  
Solid waste management authority in Montana is largely given to local municipalities. 
Regions (such as Missoula) have the power to create and oversee their own waste management 
programs (as long as private industry is utilized to the greatest extent possible and flow control is 
not enforced), and the State allows flexibility in the structure of these programs. Local code in 
Missoula also allows for the adoption of Zero Waste policies, and prior legal documents and 
efforts promote the development of a food waste reduction policy. 
To advance Zero Waste in Missoula, composting programs constitute the most feasible 
and impactful initial task, as food is the largest component of landfilled MSW and the waste 
material with one of the highest environmental, social, and economic footprints. Additionally, 
the fact that the City already owns and operates an industrial composting facility that processes 
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food waste (Garden City Compost) gives Missoula a substantial leg-up in this effort, since a big 
piece of necessary infrastructure already exists. This can and should be leveraged to increase our 
efforts and push us toward our 90% waste reduction and diversion goal. Prior and existing 
Missoula initiatives demonstrate substantial interest in addressing our community’s wasted food, 
and there is precedent to pursue policies that encourage and facilitate food waste prevention and 
diversion. Mandatory composting policies have successfully advanced communities across the 
US toward their Zero Waste ambitions, suggesting these efforts would be instrumental in 
Missoula, as well. To facilitate the utilization of the research conducted in this professional 
paper, I present recommendations for action in the following section. 
 
8.2 Recommendations for the City of Missoula 
 Based upon the research in this professional paper, I offer the following 
recommendations to Missoula City and County officials, as well as the wider community, for the 
purposes of implementing Missoula’s ZERO by FIFTY Plan, and moving the community toward 
Zero Waste. Taken together, these actions have the greatest potential to address our community’s 
food waste stream effectively; however, the actions can also be pursued in isolation if necessary. 
The order presented is the order in which I propose the actions be implemented, based on 
knowledge gleaned from this project. The order can be altered upon consultation with local 
experts and stakeholders, if deemed beneficial. 
Food Waste Reduction and Diversion Recommendations for the City of Missoula 
1. Establish a Solid Waste Management Advisory Board, Task Force, or City 
Department. This team of local, motivated policy and Zero Waste experts would 
effectively serve as municipal waste management officials, created for the purpose of 
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establishing goals, defining the policy scope, overseeing the policy development and 
implementation processes, providing resources to the community, and leading education 
and outreach efforts. The advisory board could branch off of an existing committee or 
group (such as Missoula’s Food Policy Advisory Board, Home ReSource’s Zero Waste 
Infrastructure Task Force, Missoula Health Department, etc.), or be a newly formed 
entity. The City should also consider the possibility of eventually growing this group into 
an independently functioning Solid Waste Management District, similar to Gallatin Solid 
Waste Management District (Gallatin Solid Waste Management District, n.d.). 
Establishing such a body would greatly increase the City’s capacity to implement Zero 
Waste initiatives; track progress; engage with stakeholders and the public; offer 
assistance, support, and resources to the community; and provide oversight and 
enforcement of Zero Waste policies and programs. 
2. Engage stakeholders through a transparent and inclusive process. Stakeholders 
(individuals or groups that would be most affected by a food waste policy) should be 
brought into the discussion as early on as possible. This early involvement and feedback 
aids in the development of successful Zero Waste policies, and helps to build support and 
create strategic partnerships. Important stakeholders include (but are not limited to) 
processors (compost facilities), waste haulers, and business associations and industry 
groups (such as restaurant and grocery associations, the Chamber of Commerce, etc.). 
The Advisory Board or Task Force should generate a list of essential stakeholders, 
schedule meetings and focus groups, conduct surveys, and facilitate open and honest 
communication. The City also should make it clear to these groups that their feedback is 
valuable, and that their input is needed to help shape the policy. Stakeholder engagement 
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has already been initiated by Home ReSource’s Fate of the Plate event (described in 
Section 5.4); these efforts should be revisited and revitalized, in order to strengthen 
relationships with stakeholders. These relationships play a critical role in establishing 
successful Zero Waste policies and programs, and help build support for these efforts. 
3. Identify sources and secure funding. Successful Zero Waste policies must be well-
funded in order to keep these efforts as cost-neutral as possible to stakeholders and 
residents. With funding, personnel can be hired to direct and support the effort, resources 
(such as waste sorting stations and/or equipment, financial assistance, technical support, 
etc.) can be provided to the community, advertisements and messaging can be 
administered, and other costs can be covered. A variety of funding sources should be 
considered, including landfill tip fees, trash taxes, sustainability or other pro-rata fees, 
hauler licensing fees, or other municipal funding sources. Montana state law stipulates 
that, if possible, the cost burden should be placed those generating trash. This 
specification therefore establishes local credence for a landfill tip fee or trash fee/tax. 
However, many communities have successfully secured funding solely through hauler 
licensing fees. Thus, both of these options should be heavily considered as potential 
funding sources. In addition, state or external funding may also be available, and NGO 
support (financial or otherwise) should be considered and fostered, as well. 
4. Conduct regular city-wide waste audits. Understanding the local waste stream is 
essential in order to target Zero Waste efforts and track progress. Establishing regular 
intervals for waste audits to occur (about every three to five years is recommended) will 
help facilitate this understanding and reveal whether or not the community is on track 
with the diversion targets adopted in the ZERO by FIFTY Plan. This will also inform the 
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Advisory Board (and the greater community) about the types of materials that are wasted 
the most. This information can be used to guide and direct policy, programmatic, and 
educational efforts in order to ensure high-impact results. Local governments have an 
opportunity to partner with University of Montana researchers and students, which may 
offset costs of the audits. 
5. Assess and expand hauler licensing processes and requirements. In Montana, solid 
waste hauler licensing is awarded by the State, upon consultation with local health 
departments. Additionally, solid waste enforcement falls upon the local health 
department. City officials should assess the feasibility of incorporating Zero Waste 
principles (such as diversion infrastructure) into hauler requirements via the licensing 
process by consulting with the health department and Montana DEQ. If necessary, state 
legislative representatives should prioritize expanding the authority of local governments 
in the solid waste hauler licensing and enforcement processes, thus giving the City a say 
in requirements and decisions (and therefore allowing cities to incorporate waste 
reduction measures in solid waste management processes). This would expand 
municipalities’ ability to oversee waste management practices, in order to ensure they are 
aligned with local Zero Waste goals as well as the State’s Integrated Waste Management 
Plan.  
6. Work with local legislative representatives to lobby for mandatory solid waste 
hauler and/or processor reporting. At the statewide level, MT DEQ should require all 
solid waste haulers and/or processors to regularly (i.e. quarterly, semi-annually, or 
annually) report on waste generation and diversion. Currently, solid waste data reporting 
is voluntary, resulting in unreliable statewide generation and diversion numbers (which 
120 
 
are used to guide the State’s solid waste management goals and Integrated Waste 
Management Plan). Mandatory reporting will help address this lack of accurate solid 
waste data, and facilitate a better, more complete understanding of local jurisdictions’ 
(including Missoula’s) MSW in order to more effectively direct the community’s Zero 
Waste efforts. 
7. Initiate composting pilots and/or studies. Because composting efforts and 
infrastructure are relatively new in Missoula, City-funded or -supported pilot programs 
would serve as a useful stepping stone on the way to a mandatory composting policy. The 
City should facilitate between waste haulers, food-generating businesses or institutions, 
and Garden City Compost29 to plan a series of pilots in order to build composting 
infrastructure and test the system. This will allow issues to be identified early on, so they 
can be addressed and mitigated prior to implementing a city-wide policy. It will hopefully 
also build support for the policy, and provide local examples of successful 
implementation. 
8. Adopt Pay-As-You-Throw (PAYT), bundled, or similar waste collection pricing 
structures to incentivize waste reduction and diversion. Many municipalities with 
substantial Zero Waste programs and diversion infrastructure dictate waste collection 
rates, establishing a price range that private haulers must adhere to when charging 
customers. Other cities provide freedom in rate amount, but mandate certain pricing 
structures to allow for more equitable access to diversion services. PAYT pricing is one 
of these structures, in which customers are charged a variable rate based on the amount of 
 
29 Garden City Compost is Missoula’s municipal compost facility. This site was purchased from a 
privately owned compost business in November 2016 and is now operated by the City of Missoula (City  
of Missoula, n.d.-b). 
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waste they generate. Under PAYT policies, those who produce less waste are charged 
less for collection services, thus creating monetary incentive to reduce waste (EPA, n.d.-
k). Bundled costs is another such pricing structure, where the cost of recycling and/or 
composting is included in the price of trash collection (so diversion services are not 
separate, additional costs to customers). The City of Missoula should explore requiring 
these pricing structures in order to incentivize and expand equitable access to diversion 
services, increase participation in diversion, and pave the way for mandatory composting. 
9. Develop and carry out an extensive, multi-media communications strategy to 
educate the public and encourage voluntary diversion. Outreach is a critical aspect of 
successful Zero Waste policies. In order to encourage participation and build support for 
Zero Waste programs, educate about future mandatory measures, spread awareness about 
the impacts of MSW and the benefits of Zero Waste, and teach waste reduction strategies 
and proper diversion methods, the City should conduct multi-media outreach campaigns 
with crafted, effective messaging. Methods such as print advertisements, social media 
blasts, mailings, videos, phone calls, one-on-one meetings and site visits, trainings, 
community events, presentations, and more should be utilized. Resources should be 
provided (e.g. signage, compost collection bins, and other useful materials). Additionally, 
the City should facilitate peer-to-peer communication and training, using businesses and 
institutions with successful composting programs to encourage and provide examples for 
others (both New York City and Oregon Metro provide good examples of this). Peer-to-
peer training could become a part of the City’s ZERO by FIFTY Pledge Program, in 
which businesses, organization, and institutions pledge their support for the ZERO by 
FIFTY Plan and take actions to reduce their waste (ZERO by FIFTY Missoula, n.d.-b). 
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Building off of existing programs, such as the Pledge Program, is an efficient way to 
develop education and outreach campaigns. 
10. Adopt and phase-in mandatory composting requirements. Specific requirements 
implemented should be based on stakeholder suggestions and feedback. A combination or 
variation of policies presented in the present report’s Zero Waste Policy Scan (Chapter 4) 
can be considered. Key policy elements that should be incorporated include: 
• Establishing methods of reporting, tracking, and measuring data;  
• Transparency in the public process;  
• Incorporating flexibility in the policy (i.e. implementing in stages, requiring the 
advisory board to assess whether there is capacity to advance to the next stage); 
• Providing municipal resources and technical assistance;  
• Instituting outreach requirements;  
• Phasing in requirements so that larger generators (based on establishment size and 
type) are the first to comply;  
• Making the program food-only (no compostable packaging, paper products, etc.) 
to decrease contamination; and limiting costs to the community as much as 
possible. 
Keeping in mind that policy development should be based heavily off of stakeholder 
feedback and suggestions, based on the initial research presented in this professional 
paper, I recommend an incremental approach incorporating the following policy types. 
First, the City should mandate Universal Access to Service (described in Section 4.5) and 
encourage voluntary participation in composting with outreach, financial incentives (such 
as those proposed in Recommendation 7), and additional rebate or reward programs. This 
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could be followed by a Zero Waste Public Venues and Events ordinance (Section 4.3), 
which would require public spaces and events to provide diversion services. Mandating 
diversion plans from large generators (food-serving businesses, institutions, and 
multifamily residences) could be implemented next, to prepare for Universal Provision of 
Service (Section 4.4). The final step (assuming the momentum is present and it is deemed 
feasible) should be a landfill ban of food and organics (Section 4.2).  
 
In short, I recommend developing a well-funded, community-partnered, data-driven solid 
waste program in Missoula to enact waste hauler reporting requirements, composting pilot 
programs, equitable waste hauling prices, outreach and education, and mandatory composting 
requirements. This will increase access to and expand infrastructure for food waste diversion 
throughout the City of Missoula, thus achieving the food waste-related goals of a Universal Zero 
Waste Ordinance (ZERO by FIFTY Action D3.1, Appendix A). These actions will also initiate 
the four paths identified in the ZERO by FIFTY Plan (Table 1 in Section 2.3C), thus allowing us 
to take real, tangible steps toward our Zero Waste and climate resiliency goals. 
 
8.3 Conclusion and Next Steps 
 The concept of Zero Waste made its way to the foreground in the Missoula community 
through climate change discussions. The City of Missoula, along with many other communities 
across the nation and world, recognizes Zero Waste as a major climate change mitigation 
strategy. This is because Zero Waste systems tackle the widespread impacts of solid waste by 
taking a life cycle approach - i.e. developing strategies and waste management techniques which 
design products and promote consumer practices that prevent waste in the first place, and allow 
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wasted materials to be absorbed by the system and endlessly reused rather than disposed of. This 
greatly reduces greenhouse gas emissions resulting from extraction, manufacturing, 
transportation, and disposal, and also brings about many social and economic benefits. 
 Because Zero Waste prioritizes upstream solutions (preventing and reducing waste), the 
policies explored in the present project (which are mostly focused on downstream, or diversion-
related solutions) are limited in scope. According to research presented in this report, mandatory 
food waste diversion policies are effective, and do have the potential to reduce wasted food. This 
is because requiring generators to separate their waste helps them become aware of the true 
contents and volume of their waste. However, these policies are only one piece of a much greater 
effort in Missoula and across the globe to transition toward Zero Waste systems. 
Beyond food waste diversion policies and the recommendations provided in Section 8.2 
of this professional paper are many other opportunities to foster Zero Waste in the Missoula 
community and beyond. To continue the effort to address wasted food, I recommend that the 
City of Missoula explore, promote, and/or offer technological solutions, such as Leanpath30. 
Additionally, in partnership with University of Montana, conducting community-based surveys 
would help to build an understanding of local residents’ attitudes about and behaviors toward 
food waste. Such knowledge would improve media messaging and education. Finally, I 
recommend expanding upon the present research by investigating other types of Zero Waste 
policies and programs (i.e. those targeting other types of materials, and those not centered on 
diversion). Extended Producer Responsibility (EPR) laws31 (included in the ZERO by FIFTY 
 
30 Leanpath is a technological platform designed to track, analyze, and offer tips for preventing food 
waste in commercial establishments (Leanpath, n.d.). This program is utilized in many institutions 
throughout the United States, such as the University of Montana in Missoula. 
31 The Organization for Economic Co-operation and Development defines EPR as “a policy approach 
under which producers accept significant responsibility - financial and/or physical - for the treatment or 
disposal of post-consumer products. Assigning such responsibility could provide incentives to prevent 
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Plan) are one such example; others can be identified by reviewing the ZERO by FIFTY Plan, 
exploring additional EPA resources, or contacting officials from vanguard communities. 
Fundamentally reshaping our relationship with materials is necessary if we are to foster a 
sustainable, resilient, economically-viable, and just world - especially in the face of climate 
change. Zero Waste policies, programs, and other governmental interventions assist  in this effort 
by materializing real, locally-feasible, tangible steps and solutions. Missoula is already 
committed to becoming a Zero Waste community; now it is time to initiate the policy levers and 
follow through on our promises. Through the actions recommended in the present report (along 
with others prioritized by local stakeholders and officials), Missoula can become a leader in the 
Zero Waste effort, and do our part to create a sustainable, just world for all. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
wastes at the source, promote product design for the environment and support the achievement of public 
recycling and materials management goals” (OECD, 2001). 
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APPENDIX A: ZERO by FIFTY Action D3.1 
 
Adopt a community-wide Universal Zero Waste Ordinance 
 
This ordinance will be phased in and will seek to expand recycling and composting to all 
Missoula residents, employees, and visitors by requiring the following: 
● All single-family homeowners to subscribe to trash collection services by a date TBD 
● All haulers who provide trash collection service to also provide curbside recycling and 
compost collection service for their customers 
● All property managers to provide adequate trash, recycling, and composting service to 
their tenants and occupants 
● All businesses and institutions to separate recyclables and compostables from trash, 
providing properly placed containers and signage to facilitate the collection of 
recyclables and compostables 
● All public events, festivals, and fairs in Missoula to provide both recycling and compost 
collection 
● All landlords/owners/property managers of rental dwellings occupied by UM students to 
sign up for “six-day review” special trash collection periods, one in August during move-
in and one in May during move-out, during which haulers are required to provide 
increased recycling and trash collection service 
● Phased-in mandatory compliance for all households to properly separate recyclables and 
compostables from trash 
 
(Reprinted from Jones et al., 2018, p. 31) 
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APPENDIX B: Interview Guide 
 
Introduction. Thank you for agreeing to participate in this interview. My name is Sarah 
Lundquist and I am a graduate student in University of Montana’s Environmental Studies 
program. This interview is part of my thesis project. I am investigating zero waste policies - 
specifically, mandatory composting ordinances - that have been implemented around the United 
States. My work is very much of interest to Missoula City-County, which is considering pursuing 
a mandatory composting policy. Part of my project is to identify communities such as yours that 
have passed similar policies. I am interviewing officials, like you, to gain insight into how those 
policies are working. I will have some questions for you about the policy, what is working well, 
what you would change, things like that. 
Before we get started, I wanted to make sure you are okay with this conversation being 
recorded. That way, I can ensure that your views are accurately recorded, and it allows me to 
focus on what you are saying. Is that okay with you? 
I also want to let you know that because you are representing a public agency, I won’t be 
able to guarantee confidentiality. However, I encourage you to share openly, and if a question 
arises that is sensitive, let me know and I will leave out information you feel uncomfortable 
disclosing. Does that sound good? 
 
Background. Let’s start with your job and level of familiarity with the policy. 
1. How long have you worked with the City of ___________? 
 Follow up: Were you in this same position before the policy was developed? 
2. Tell me about your job. 
 Probe 1: So you are responsible for ______ and _______. Anything else you’d like to  
share about your position? 
3. Tell me about your region’s solid waste program. 
 Follow up: What is the relationship between the City and waste haulers? 
 Follow up: Is the landfill publicly or privately owned? 
 
Policy development. Now that I have a sense of your position, let’s move on to specifics about 
how your policy came about. I have had a chance to read the policy (refer to specific policy). If 
applicable: I understand there are many provisions in your zero waste policy, but for my 
purposes I’d like to focus on food waste. 
4. To start with, tell me about why your city decided to pursue this policy. 
 Probe 1: I hear you saying _______. Any other reasons? 
 Follow up: Who were the major players? What was their role? 
5. How was the food waste policy developed? 
 Follow up: Did any state laws directly impact policy development? 
Follow up: Was it modeled after another policy? 
 Follow up: Did you pilot the policy before implementing it fully? What did that involve? 
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 Follow up: What was the response from the community to the proposed policy? 
 
Implementation. Now I want to talk about implementation of the policy. 
6. Tell me about the implementation process. 
 Follow up: What steps did you take to implement the policy? 
 Follow up: How did you build support and/or address opposition? 
 Follow up: What costs were involved in implementation? How was it funded? 
7. Tell me about any obstacles you have faced during implementation. 
 Probe: So _____ was a challenge. Any other obstacles? 
 Follow up: How did you overcome these obstacles? 
8. What outreach methods have you utilized? 
 Probe: So you did _______ and ________. Did you do any other outreach, marketing, or  
education? 
9. How do you ensure compliance? 
 Probe: ________ is how you enforce the policy. Any other enforcement methods? 
 Follow up: What are the crucial datapoints and/or metrics? 
 Follow up: Have you been able to leverage any health department requirements to aid in  
the enforcement of this policy? 
 
Advice. I’m also curious about your overall assessment of the policy. 
10. Tell me about the parts of the ordinance/policy that you are especially proud of or think 
work really well. 
 Probe 1: I hear you saying _____. Why do you think these provisions are so successful? 
11. Tell me about the parts of the ordinance that you think are not working so well. 
Probe 1: It seems that _____ is not going as well as you hoped. How do you think these 
provisions could be changed to make the ordinance more successful? 
12. What is your measurement of overall success for the policy? 
 Follow up: Do you think this policy is helping your community move toward zero waste? 
 
Wrap up. I’d like to wrap up our conversation by asking for some advice. 
13. What advice do you have for a community trying to implement a similar policy? 
 Probe 1: So you advise _______. Anything else? 
14. Generally speaking, is there anything else you’d like to share? 
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APPENDIX D: ReFED Solutions 
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(Reprinted from ReFED, 2016, pp. 17-18) 
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APPENDIX E: ReFED Top Solutions Ranking 
 
Solution Financial 
Benefit 
Waste 
Diverted 
Emissions 
Reduced 
Water 
Saved 
Jobs 
Created 
Meals 
Recovered 
Total 
Score 
Centralized 
Composting 
0 3 3 0 3 0 9 
Consumer 
Education 
Campaigns 
2 0 2 2 0 0 6 
Standardized 
Date Labeling 
3 0 0 1 0 0 4 
Waste 
Tracking & 
Analytics 
0 0 1 3 0 0 4 
Centralized 
Anaerobic 
Digestion 
0 2 0 0 1 0 3 
Donation Tax 
Incentives 
0 0 0 0 0 3 3 
Donation 
Storage & 
Handling 
0 0 0 0 2 0 2 
Standardized 
Donation 
Regulation 
0 0 0 0 0 2 2 
Packaging 
Adjustments 
1 0 0 0 0 0 1 
Water 
Resources 
Recovery 
Facility 
0 1 0 0 0 0 1 
Donation 
Matching 
Software 
0 0 0 0 0 1 1 
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APPENDIX F: Interview Intro Email and List of Contacts 
 
Greetings! 
 
My name is Sarah Lundquist, and I am a graduate student in University of Montana’s 
Environmental Studies program. For my master’s project, I am researching Zero Waste policies 
that have been implemented in the United States. Officials in my community have expressed 
interest in pursuing a mandatory composting ordinance for Missoula, so part of my project is to 
interview officials from communities that have implemented similar policies to gain some insight 
into how those policies were developed and how successful they are. 
 
I came across your community’s food waste policy in my research, and would love to chat with 
someone about the policy - focusing specifically on the food waste provisions. I’m reaching out 
to see who the appropriate person would be to interview. It should take about an hour, and I am 
hoping to conduct the interview over Zoom Meeting’s video chat. I’d love to schedule the 
interview for the end of the month or beginning of March, if possible. 
 
Feel free to respond to this email, otherwise I will follow up with a phone call. 
 
Thank you so much for your time! I look forward to hearing back. 
Sarah 
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Interview Contact List 
City/Community Ordinance/Policy Name Contact Interview 
Date 
Boulder, CO Universal Zero Waste 
Ordinance 
Leigh Ratterman 3/2/2020 
Austin, TX Universal Recycling 
Ordinance 
Jason McCombs 2/26/2020 
Seattle, WA Ordinances Prohibiting 
Recyclables and 
Compostables in Garbage 
Pat Kaufman 2/26/2020 
Oregon Metro, 
OR 
Business Food Waste 
Requirement 
Jennifer Erickson 2/28/2020 
San Francisco, 
CA 
Mandatory Composting 
and Recycling Ordinance 
Freddy Coronado 3/6/2020 
CSWD, VT Solid Waste Management 
Ordinance 
Josh Estey Interview 
canceled 
Eugene, OR Solid Waste 
Administrative Rules 
Anna Reid 2/28/2020 
New York City Commercial Organics 
Law 
Pedro Suarez 3/2/2020 
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APPENDIX G: ZERO by FIFTY Actions Related to Food Waste 
 
Action B1.1: Work to expand materials accepted at Garden City Compost: The acquisition 
of the operation now known as Garden City Compost was a major step toward Zero Waste for 
the City of Missoula. Finding a sustainable solution for the organic portion of MSW is 
commonly one of the biggest challenge in communities striving for Zero Waste. Improvements 
at Garden City Compost are underway, and the facility has already expanded materials accepted 
beyond biosolids and yard debris (including leaves and Christmas trees). Expand Garden City 
Compost’s list of accepted materials to also include all food scraps & food-soiled paper, organic 
C&D debris (e.g. naily lumber), and BPI-certified compostable products and packaging. 
 
Action B1.5: Support a more complete and comprehensive food recovery network: Act on 
recommendations from ‘An Emerging Blueprint for a Food Waste Free Community’ to identify 
implementation actions that address reducing food waste and increasing food security. 
 
Action C1.5: Develop & deploy outreach program & resources to support businesses 
moving toward Zero Waste: Conduct or contract best-practices training, which may include 
site visits, walk-through audits, and distribution of ZERO by FIFTY-branded displays and signs, 
to encourage source reduction and increase rates of recycling and/or composting at businesses. 
Support evaluation and redesign of Missoula-made products and packaging to prevent waste. 
Encourage businesses to take back products and associated packaging, especially items that are 
toxic in their manufacture, use, or disposal that are not currently reusable, recyclable, or 
compostable locally. 
 
Action C2.1: Support implementation of Zero Waste in K-12 schools: The City has already 
supported MCPS by sharing the ZERO by FIFTY targets, framework, and guiding principles for 
use in the development of the MCPS Zero Waste Plan. Further support MCPS and other K-12 
schools in and around Missoula by: providing ZERO by FIFTY branding for Zero Waste 
Stations; being an informational resource; supporting Zero Waste curriculum, lessons, and 
educational programming; giving presentations; and collaborating with school faculty, staff, and 
administrators to include student voices in ZERO by FIFTY. 
 
Action C2.2: Support community opportunities to gain Zero Waste skills: Provide more 
opportunities to train and deploy Zero Waste Ambassadors at events hosted at public venues. 
Offer training support for private venue events. Partner with local organizations or service clubs 
to sponsor or promote product repair workshops, such as the Gallatin Solid Waste Management 
District Fix It Clinics, or reuse workshops, such as those offered by Home ReSource. 
 
Action D2.4: Encourage and provide incentives for homes, neighborhoods, schools, and 
businesses to compost: While Garden City Compost is a major asset to the City, backyard or 
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on-site composting of yard trimmings and food scraps is a source reduction activity with 
upstream impacts that may help additional Missoulians adopt Zero Waste behaviors. Provide or 
partner with an organization that can provide composting workshops to the public. Subsidize the 
cost of compost bins to offer bins at reduced costs to workshop attendees. Explore opportunities 
for neighborhood composting. Explore recognition programs for schools and foodservice 
establishments that choose to compost their food scraps and food-soiled compostable packaging. 
Consider incentives for foodservice establishments that subscribe to compost collection services. 
 
Action D4.4: Ban landfill disposal of compostable organics: Adopt an ordinance to phase in a 
ban on compostable organics from refuse collection and the landfill including yard trimmings, 
food scraps, food-soiled paper, BPI-certified compostable foodservice ware, and discarded 
lumber from CDD projects. 
 
(Reprinted from Jones et al., 2018) 
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APPENDIX H: Zero Waste Policy Links 
 
Community Policy Title Link 
Austin, TX Universal Recycling 
Ordinance 
https://library.municode.com/TX/Austin/codes/administ
rative_rules_for_solid_waste_services?nodeId=CH15-
6SOWASEDMRU_8.0UNREORURRU  
Austin, TX Special Events 
Ordinance 
http://www.austintexas.gov/sites/default/files/files/SEO-
Executed-5-28-18.pdf  
Boulder, CO Trash Tax https://bouldercolorado.gov/zero-waste/trash-tax  
Boulder, CO Universal Zero Waste 
Ordinance 
https://bouldercolorado.gov/zero-waste/universal-zero-
waste-ordinance  
Boulder 
County 
Hauler Ordinance https://assets.bouldercounty.org/wp-
content/uploads/2017/02/hauler-ordinance-2016.pdf  
Cambridge, 
MA 
Mandatory Recycling 
Ordinance 
https://library.municode.com/ma/cambridge/codes/code
_of_ordinances?nodeId=TIT8HESA_CH8.24RELI_8.2
4.070MARE  
Chittenden 
Solid Waste 
District, VT 
Solid Waste 
Management 
Ordinance 
https://cswd.net/wp-content/uploads/SWMO-FINAL-
20160427.pdf  
Davis, CA Customer obligation 
relating to separation 
of divertible materials 
http://qcode.us/codes/davis/view.php?topic=32-32_01-
32_01_065  
Eugene, OR Solid Waste 
Administrative Rules 
https://www.eugene-
or.gov/DocumentCenter/View/47541/Admin-Order-53-
19-11-F---Rules  
Fort Collins, 
CO 
Carboard Ordinance https://www.fcgov.com/recycling/pdf/ordinance_numbe
r_023_mar-05-2013.pdf?1400088283  
Fort Collins, 
CO 
Hauler Ordinance https://www.larimer.org/sites/default/files/waste_haulers
.pdf  
Fort Collins, 
CO 
Solid Waste 
Collection and 
Recycling Services 
https://library.municode.com/co/fort_collins/codes/muni
cipal_code?nodeId=CH15LIBURE_ARTXVSOWACO
RESE  
Fort Collins, 
CO 
Pay-As-You-Throw 
Ordinance 
https://www.fcgov.com/recycling/pdf/trash_and_recycli
ng_municipal_code_2-28-17.pdf?1488923328  
Griffin, GA Residential Recycling 
Program 
https://library.municode.com/ga/griffin/codes/code_of_o
rdinances?nodeId=PTIICO_CH74SOWA_ARTIIICOR
EMA_S74-76REREPR  
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Longmont, 
CO 
Solid Waste 
Collection 
https://library.municode.com/co/longmont/codes/code_o
f_ordinances?nodeId=PTIICOOR_TIT14PUSE_CH14.1
2SOWACO  
New York 
City, NY 
Commercial Organics 
Law 
https://www1.nyc.gov/assets/dsny/site/services/food-
scraps-and-yard-waste-page/commercial-requirements  
Oregon 
Metro, OR 
Business Food Waste 
Requirement 
https://www.oregonmetro.gov/sites/default/files/2018/11
/02/Ordinance_18-1418.PDF  
Pittsburg, CA Recycling collection 
site plan required 
https://www.codepublishing.com/CA/Pittsburg/html/Pitt
sburg08/Pittsburg0806.html#8.06.160  
Portland, OR Business and 
Multifamily 
Complexes Required 
to Recycle 
https://www.portlandoregon.gov/citycode/28889#cid_71
1247  
Portland, OR Garbage, recycling, 
and compost rules 
and regulations 
https://beta.portland.gov/bps/garbage-recycling/garbage-
recycling-and-compost-rules-and-regulations  
Salt Lake 
City, UT 
Business & Multi-
Family Recycling 
Ordinance 
https://www.sterlingcodifiers.com/codebook/index.php?
book_id=672&chapter_id=48843#s1121967  
San Diego, 
CA 
Recycling Ordinance https://docs.sandiego.gov/municode/MuniCodeChapter0
6/Ch06Art06Division07.pdf  
San 
Francisco, CA 
Mandatory Recycling 
and Composting 
Ordinance 
https://sfenvironment.org/sites/default/files/policy/sfe_z
w_sf_mandatory_recycling_composting_ord_100-
09.pdf  
Santa Clara, 
CA 
Non-Exclusive 
Franchise Agreement 
https://www.santaclaraca.gov/Home/ShowDocument?id
=41540  
Seattle, WA Ordinances 
Prohibiting 
Recyclables and 
Compostables in 
Garbage 
https://www.seattle.gov/utilities/businesses-and-key-
accounts/solid-waste/recycling/commercial-
recycling/ban-ordinance  
Vail, CO Recycling 
Requirement 
Ordinance 
http://vailgov.com/docs/news_releases/Ordinance_No_6
_Series__of_2014.pdf  
Vermont Universal Recycling 
Law 
https://dec.vermont.gov/sites/dec/files/wmp/SolidWaste/
Documents/Universal-Recycling/ACT148.pdf  
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APPENDIX I: Summary of MCA Solid Waste Provisions 
 
MCA 75-10 Part 1: Plans, Funds, & Administration 
● Diversion is to be maximized for the protection of public health, welfare, and the 
environment (75-10-102 MCA). 
 
● Solid waste management should utilize private industry “to the maximum extent 
possible” (75-10-102 MCA). 
 
● Local governments are primarily responsible for solid waste management in their 
jurisdictions, and the state is available to provide technical assistance and advising (75-
10-102 MCA). 
 
● Solid waste management and regulation costs should fall upon those generating the waste 
in order to incentivize waste reduction (75-10-102 MCA). 
 
● Licensing of solid waste management systems is a responsibility of the state, but shall 
involve consultation of local governments (75-10-102 MCA). 
 
● MT DEQ’s solid waste department is responsible for developing and implementing the 
Integrated Waste Management Plan, creating implementation rules (including the 
submission procedures of solid waste management plans, data collection methods, 
licensing procedures, and fee structures and collection), providing technical assistance for 
local waste management, approving waste management plans, and housing information 
and resources (75-10-104 MCA). 
 
● The State of Montana’s solid waste management and resource recovery plan must be 
prepared in conjunction with local governments, citizens, waste management industries, 
relevant nonprofits, and other interested stakeholders (75-10-111 MCA). 
 
● Local governments are responsible for planning, developing, and implementing a solid 
waste management system for their jurisdiction (75-10-112 MCA). 
 
● Local governments may hire personnel; purchase, rent, or lease necessary equipment or 
materials; “enter into agreements with persons”; receive gifts, grants, or donations, or 
apply for state, federal, or other funding; enforce established solid waste management 
rules; implement taxes, fees, or other charges; “sell on an installment sales contract or 
lease to a person all or a portion of a solid waste management system”; “finance, design, 
construct, own, and operate a solid waste management system or contract”; contract with 
local governments or private entities; “enter into interlocal agreements”; “regulate the 
siting and operation of container sites”; and control solid waste disposal within their 
jurisdiction, but may not implement flow control “to require use of a specific transfer 
station or landfill for disposal of solid waste” (75-10-112 MCA). 
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● If solid waste management revenues are insufficient to cover the cost of the system, “a 
local government may levy a pro rata fee against the users of the solid waste management 
district” (75-10-113 MCA). 
 
● State solid waste funds may come from licensing fees, annual renewal fees, or volume-
based fees, and can be dispersed for implementation of the above statutes or of the 
Montana Solid Waste Management Act (75-10-117 MCA). 
 
MCA 75-10 Part 2: Montana Solid Waste Management Act 
 
● In order to dispose of solid waste or operate a solid waste management system, a license 
issued by MT DEQ is required. Licenses must be renewed after 12 months or after any 
major operational changes (75-10-221 MCA). 
 
● License applications must include “the name and business address of the applicant, the 
location of the proposed solid waste management system, a plan of operation and 
maintenance, and other information that the department may by rule require” (75-10-221 
MCA). 
 
● Licensing fees must cover the administrative costs of reviewing and approving 
applications, and “encourage reduction in the tonnage or volume of waste to be managed” 
(75-10-221 MCA). 
 
● Licenses must be approved and signed by the local health officer (75-10-222 MCA). 
 
MCA 75-10 Part 8: Montana Integrated Waste Management Act 
 
● The State of Montana aims to reduce household, business, and government-generated 
waste through source reduction, reuse, recycling, and composting, and has set a goal to 
achieve a 22% diversion rate by 2015 (75-10-803 MCA). 
 
● “It is the policy of the state to plan for and implement an integrated approach to solid 
waste management, which must be based upon the following order of priority: (1) source 
reduction; (2) reuse; (3) recycling; (4) composting; and (5) landfill disposal or 
incineration” (75-10-804 MCA). 
 
● Each state agency, the legislature, and the university system must develop a waste 
reduction and recycling plan (which must include provisions for “composting of yard 
wastes and the recycling of office and computer paper, cardboard, used motor oil, used 
oil filters, and other materials produced by the state for which recycling markets exist or 
may be developed” and be updated every five years), implement a waste reduction and 
recycling program, and utilize computer technology to reduce wasted paper (75-10-805 
MCA). 
 
● MT DEQ’s solid waste department “shall prepare, adopt, and implement a state solid 
waste management and resource recovery plan” (the IWMP; 75-10-807 MCA). 
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APPENDIX J: MT DEQ’s Local Government Framework for 
Implementing an Integrated Waste Management System 
 
1. Set up a citizens’ solid waste advisory committee - The committee should include both 
public and private interests as well as local experts. Committee responsibilities should be 
clearly outlined with specific goals or projects. 
2. Audit the local waste stream - The information gathered will establish a foundation for 
any projections, while providing a snapshot of current conditions. DEQ’s Materials 
Management Program can provide waste audit information to communities. 
3. Write a local integrated solid waste management plan - A local plan addresses the 
economic conditions and resources unique to each community. 
4. Implement aggressive public education - Educational campaigns are necessary to 
spread awareness and encourage participation. Use community partners and existing 
businesses to help spread the message. 
5. Provide incentives for waste reduction - Economic incentives encourage the private 
sector to participate in solving solid waste management problems while supporting local 
recycling goals. In addition to economic incentives and disincentives, communities can 
offer awards programs and other public recognition programs to businesses or individuals 
that reduce waste. 
6. Target large industrial waste components - Review local industry activities to identify 
large generators of waste material and work with them to develop alternative 
management strategies. 
7. Explore cooperative agreements and structures - Small communities may be able to 
coordinate recycling drives, taking advantage of higher volumes of materials and lower 
transportation costs. Communities may be able to share mobile balers, shredders, and 
crushers. 
8. Build on existing programs - When possible, build on existing programs to minimize 
capital costs. Save further costs by using existing container sites, landfills, and transfer 
stations as part of the new integrated waste management system. 
 
(Reprinted from MT DEQ, 2018, p. 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
